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Abstract 
The original goal of this project was to create an interactive and engaging educational 
mobile game template based on the PlayingMondo software platform created by Euman. This 
goal was later modified to include developing a manual describing how to develop a game that is 
engaging, interactive and educational, and in addition, the development of a second mobile 
“game” template, a walking tour through part of Copenhagen. The student team members started 
the project by learning how to create software games using the PlayingMondo software platform 
while still on-campus, prior to working on-site in Copenhagen, Denmark. Also while on-campus, 
extensive research was conducted on the topics of: Interactive Learning, Children Learning 
through Play, Pervasive Gaming, and Methods of Museum Engagement. On-site, in Copenhagen, 
the Gaming Team worked closely with Euman, their sponsor, and Golden Days, an organization 
that promotes museums and other cultural institutions in the greater Copenhagen area, to achieve 
the goals of the project. With the help of Golden Days, a list of possible locations for the outdoor 
museum game and themes for the walking tour were created. From the list of museums, the 
Rosenborg Castle and the King’s gardens were chosen as the location for the game template and 
contact was made with a museum curator who provided the cultural content for the game. Based 
on the information Golden days had easily accessible, and other factors detailed in the report, a 
walking tour was created in the Nyhavn and Museum Island areas of Copenhagen. The manual 
and the game template were both completed in time to be critiqued and tested, while the walking 
tour was not completed in time to be tested, although it was completed prior to the end of the 
project.  
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Chapter 1: Introduction 
 
The complexity and functionality of technology has increased dramatically in the last few 
decades, while the costs of technology have been inversely affected and have decreased at the 
same time. Items that were considered luxuries ten to twenty years ago are now considered 
essentials and common for people of all financial status to own. An example of this progression 
of technology can be seen in the mobile phone industry. From 2002 to 2008, the number of 
mobile phone subscriptions grew from ~1 billion to 4.1 billion (Allen, 2009). This growth in 
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mobile cell phone subscriptions was a direct result of the decrease in the prices of cell phones, as 
well as the advancement in phone technology.  
The most prominent growth in the cell phone industry has been in the use of what are 
called Smartphones. In fact, Smartphone sales grew 96 percent from the third quarter of 2009 to 
the third quarter of 2010 and accounted for 19.3 percent of all mobile phones sold during the 
third quarter of 2010 (Gartner, 2010). A Smartphone is a mobile phone that offers more 
advanced computing ability and connectivity than a contemporary phone, especially in the 
business community due to the phone’s ability to access the internet anywhere a cell phone or 
wireless signal can be received. In addition, the rapid advancement in smartphone technology 
has spurred the mobile phone gaming industry forward. Although many of the games created for 
smartphones are designed for entertainment purposes, there are a few games designed for 
smartphones that can also be used as educational learning tools.  
Euman, a company based in Copenhagen, Denmark, is focused on using technology to 
make everyday tasks easier and more efficient by offering location-based services to help with 
asset management, safety, and gaming. Recently, Euman developed PlayingMondo a software 
platform for easily developing location based games for smartphones. Because the games 
developed using PlayingMondo are based on smartphone GPS technology, PlayingMondo games 
must be played outdoors with a relatively clear view of the sky. Indoors, GPS signals are either 
nonexistent or very weak, thus outdoor locations are required for PlayingMondo games. 
Gaming systems such as PlayingMondo that use smartphone GPs technology to 
implement location based games can be easily adapted for us in an educational context as a tool 
for interactive learning activity. For example, Euman’s PlayingMondo technology has already 
been implemented in a museum setting as a game called Land of opportunity. This game, which 
was built on the PlayingMondo platform, is being used in the Open Air Museum in Copenhagen 
to simulate a day in the life of a 19
th
 century Danish citizen (Fjellerad, 2011).  
 An interactive educational game can be a powerful resource for any learning or cultural 
institution. For example, schools regularly incorporate computers in the classroom as an 
instrument of education for the students. In these situations students use specialized programs to 
help learn concepts such as chemistry, biology, mathematics, history, grammar, and typing. 
Students work at their own pace with these programs in a more enjoyable environment, such as a 
park, their backyard, or even their neighborhood. However, although these games and programs 
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are an excellent resource for enhanced educational learning, the use of a non-portable computer 
makes it so that a student must stay seated indoors. By comparison, PlayingMondo games are 
played on a smartphone, so that the user can be outside and active.  
Because PlayingMondo games are played on a smartphone, each user is able to play the 
game at their own pace, and thus, learn at their own speed. For example, in a museum setting, 
visitors would not be forced to keep with the pace of the museum docent; with smartphone 
technology visitors could move faster or slower depending on their learning style and interest. 
An interactive game also maintains the structure of a museum tour. PlayingMondo does this by 
using localization technology to guide the user towards various points in the museum. When 
visitors participate in a game, they receive phones with the game already preloaded on it. A game 
represents a set of points that are marked on the map of the museum in the phone. Reaching one 
of these points sets off a trigger in the game, and information about that particular area in the 
museum is displayed on the screen. To make the game educational, the information that is 
displayed must relate with the theme of the cultural institution. This information can be 
represented by picture, as a sound file, and/or as a text file. Using all of these components, the 
PlayingMondo platform has the ability to create an educational and interactive learning 
experience.  
 Incorporating successful smartphone games as an interactive learning tool in museums 
has been a difficult task (Simon, Phone Interview with Nina Simon, 2011). At least one reason 
for this is that the interactive activities on mobile phones can create a sense of isolation, as it is 
difficult to play a game on a cellphone in a group of people due to the size of the screen. Not 
everyone can hold the phone and use it at the same time. There have been some strategies put in 
place to bridge the gap between the isolated players. One such example is the game EGO-TRAP, 
a mobile phone game implemented at the Experimentarium in Denmark, which has the user call 
another player in the museum at a certain point during the game. The two people then meet up 
and help each other finish the assigned task. The PlayingMondo based game, The Land of 
Opportunity, is another game that has implemented gaming techniques that break the individual 
user isolation common when using a mobile phone to play a game. Although only one person 
can use the cell phone at a time to complete the game, the game is structured so that a group of 
gamers can still play the game in a group because all of the information presented is provided 
through the use of audio clips. 
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 PlayingMondo was developed only 5 years ago. Yet, because of the success of the Land 
of Opportunity game and the experience gained when developing the game, Euman wants to 
explore the development of additional cultural games, similar to the Land of Opportunity, within 
the context of other museums or cultural institutions. Further, since location based games are a 
relatively recent development, Euman’s interest in designing and producing of GPS location 
based games is growing. Further, despite the young age of PlayingMondo and location based 
games, Euman has shown that they can be successful at creating games; The Land of 
Opportunity is an excellent example of this. However, Euman doesn’t just make PlayingMondo 
games. Euman also teaches future employees and clients how to use the PlayingMondo platform. 
After taking a course with Euman, the participants of the PlayingMondo instruction will be well 
versed in how to use the PlayingMondo platform. Unfortunately the knowledge provided by 
Euman is predominantly technical. Only minimal information is provided on how to use the 
PlayingMondo platform to create games that are educational and interactive. 
The goal of this project was to help Euman understand how to create a GPS driven game 
on their PlayingMondo platform that is engaging, interactive, and educational. After researching 
the aspects of a quality interactive and educational game, we created a game for Rosenborg’s 
Castle and the King’s Garden, and a walking tour of Nyhavn. After fully evaluating the game 
and walking tour created, the group extrapolated the most effective methods for creating 
interactive and educational games. Using these methods, the group was able to create game 
templates. These templates are the building blocks of games revolving around a cultural 
institution or a walking tour. The templates were placed in the PlayingMondo public library, so 
that other developers can use the templates as the foundation for future PlayingMondo games. 
Along with the templates, another product of our project was an easy to follow design 
methodology manual that game developers can follow to produce fun, healthy, and interactive 
GPS enabled PlayingMondo games. This manual will be used in conjunction with the manual 
that Euman previously developed to help teach the technical aspects of PlayingMondo during 
their instructional courses. 
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Chapter 2: Background  
 This chapter will cover the material researched by the team, and needed to understand the 
purpose of the project. The background section has been divided into the following sections 
which include: 
 The Euman Company  
 Various Aspects of Engaging and Educational Games 
 Museums  
The first section introduces the project‟s sponsor in Copenhagen, Euman, gives a brief 
background on the company, describes who the team worked with, and what the company 
already had to offer the project. The next section is broken down into three subsections. These 
subsections are:  
 Interactive Learning 
 Children Learning Through Play 
 Pervasive Mobile Gaming  
The final section, Museums, starts with a brief history of museums, then addresses the topic of 
challenges that museums face today. It goes on to show how the implementation of technology in 
society has affected museums, and finally, a description of the museums that were considered for 
inclusion in this project, and the decision making process behind the selection.  
2.1: Euman 
Euman‟s mission is to increase the value of life by offering easy-to-use wireless 
information services that make life easier and more convenient to all its users (Fjellerad, 2011). 
The Key to Euman‟s mission is to develop and operate a technology platform that recognizes the 
value of already existing information, re-use and organize this information, and develop it in a 
way that attaches a new and greater value to it so that the user can receive that benefit (Fjellerad, 
2011; Euman: LifePilot, 2011). Euman‟s vision initially led them to create the location based 
platform called LifePilot, a mobile phone and internet-based service platform that has the ability 
to receive and display the location based information the user seeks – either on the phone or on 
the computer. For example, LifePilot can be used to offer location based services in fleet and job 
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management, safety and virtual games. Once LifePilot was established, Euman used the same 
location-based service platform to create a location-based gaming environment called 
PlayingMondo. With the creation of PlayingMondo, Euman believes “the by being active, and 
learning, and having fun, you can have a good life”, and that “the active participation of the user 
is an important aspect of PlayingMondo” (Fjellerad, 2011).  
2.1.1: PlayingMondo 
PlayingMondo started out as a concept created by Euman that supports a healthy lifestyle, 
achieved through being active, sporty, and playing games outdoors. Based on this concept, 
Euman opened the PlayingMondo division, which was originally responsible for the creation of a 
cellphone application (also called PlayingMondo). Currently, this division is working on 
software support for the application, but they also hold events where they teach people how to 
play outdoor games in PlayingMondo. In order to facilitate the creation of these games and 
increase the market for PlayingMondo, a web-based application was created, where ordinary 
people can buy a license and develop their own games. This grew into the PlayingMondo 
community, which now includes both people who develop games, and people who play. 
 Today, PlayingMondo is an open development platform community that is available to 
anyone with access to a smartphone. Conceptually it is a computer game that was moved into a 
smartphone, along with effects such as sounds, pictures, and video, all working together to create 
a virtual playground in a real environment. The games that are available to the user combine 
augmented reality and location based gaming along with a chance to play in teams, compete with 
others, and share high scores.  
 The PlayingMondo concept focuses on promoting an active and healthy life that can be 
shared with a community on the internet and a mobile phone. The technology behind 
PlayingMondo creates a unique user experience by replacing the motions made by a mouse on a 
personal computer (PC) with the movements made by the phone owner, tracked by the 
smartphone‟s GPS technology. When coupled with the smartphone GPS and motion sensing 
technology, the user becomes the controller of the game, and must actively participate in order to 
play the game. Another aspect to the platform is that by being an active participant in these 
games, the user has to be social in the games, or work with a team, and has to run around outside, 
as opposed to staying in front of a PC all day. 
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 As an interactive gaming platform that focuses on playing outside and involves lots of 
movement, PlayingMondo has the potential to engage young children in healthy, educational 
activities. With this type of interactive learning engagement, it is easy for these children to learn 
sciences (basic, social, cultural, etc.) outside of the classroom if they are fully engaged in the 
material they are learning, rather than sitting in a classroom where minds can easily wander 
(Rieber, 1996). The games can not only be a virtual playground, but also a virtual classroom. 
According to PlayingMondo, “a playground is an area with a geographical position, which the 
user defines. It‟s the basis for all games” that are linked to that playground (PlayingMondo.com: 
MondoBuilder User Guide, 2011).  
The playground provides the framework for any games that the user decides to develop. 
By using a 2D map on the PlayingMondo platform, the playgrounds can be placed in any 
location. The games are made up of sounds, text, graphics, and Points of Interest, of which a few 
graphics can be seen in Figure 1(PlayingMondo.com: MondoBuilder User Guide, 2011). The 
mobile device must be one that is compatible with the software and has the ability to download 
the PlayingMondo application. 
 
Figure 1: Screenshots of PlayingMondo Game 
10 
2.1.2: Learning the PlayingMondo Platform 
The term “Platform” refers to the combination of the electronic system hardware that is 
used, along with some kind of software, to make a virtual game work. These systems include, but 
are not limited to personal computers, video game consoles, small hand held devices, and so 
forth. The system that is most relevant to this project is the handheld device, which is a game 
system that can be held in the hand of the user, and is not restricted to one area to play the game. 
The PlayingMondo platform is a combination hardware/software system that can be played on a 
small, portable device with a screen, but is not dedicated to being a full time gaming machine - 
ideally a cell phone. Therefore the internet gaming platform that PlayingMondo uses on the 
phone must also work in conjunction with the mobile smartphone platform to ensure that the 
game does not interfere with any other working aspects of the mobile device (Video games: 
Platform, 2011). 
In order to create a game using the PlayingMondo platform, an account must first be 
created at Playingmondo.com. Once the new game creator has an account, they can log into that 
account and create a new playground in order to start making games using the “Mondo Builder” 
option under the “Workshop” tab seen in Figure 2.  The full specifics of creating a playground, 
and games within that playground, can be viewed in the “Mondo Builder Guide”, which is 
available in Appendix D. Using “Mondo Builder” on playingmondo.com, a new game 
programmer can choose where to place the playground the games will be in, which can be seen 
in Figure 3, add necessary descriptions about the playground and location, and choose who else 
may have access in order to make changes (Playingmondo.com: What is it?, 2011).  
 
 
Figure 2: Mondo Builder Tool Bar
1
 
                                                 
1
 Playingmondo.com 
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Figure 3: Playground Location on Map
2
 
In addition to the “Mondo Builder Guide”, there is a course offered to new employees, 
and game programmers, to answer any lingering questions about how to create a playground, and 
thus a game.  
The basic game development criteria that need to be met when creating a game include: 
the win/lose and scoring method, icons used throughout the game, Points of Interest (POI), the 
advanced game settings, and game messages, each of which will be briefly explained. There are 
various methods of scoring that could be used to win or lose a game and the five types that 
Euman‟s PlayingMondo platform offer are illustrated in Table 1. Icons are necessary for every 
game, and these images help make a game more enticing to the user and can add substance to the 
game. Points of Interest are specific point locations on the mobile map that when activated, show 
some kind of information provided on the screen. The Advanced Game Settings (AGS) are not 
necessary for the creation of a game, but offer certain game control details that help specify how 
the game components should be executed in a specific way, at specific times, in a specific order, 
and in a specific manner. Finally, the game messages that can appear throughout the game do not 
have to only text based, but also sounds, and Figure 5 shows the window where these can be 
controlled. These messages serve as alerts to the gamer or provide some sort of description about 
the game, and can be tailored by the game creator. More information on POIs, AGS, and game 
messages can be found in the “Mondo Builder Guide” found in the appendices. 
 
                                                 
2
 Playingmondo.com 
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Table 1: The PlayingMondo Five Score Types 
PlayingMondo Five Score Types 
Score Types Description 
Win Score Determines how many points are necessary to win the game 
Init (initial) Score Determines how many points the player starts with the onset of the 
game 
Fail Score How many points lost will cause the player to lose the game 
 
Exact match 
An option that can be chosen, but is not necessary, in which the Win 
Score must be exactly what the listed Win Score is in order to win the 
game 
 
Game Time 
An option that can be chosen by the game creator, which indicates 
how many seconds the player has to complete the game 
 
 
Figure 4: Game Messages
3
 
                                                 
3 Playingmondo.com: MondoBuilder user Guide. (2011). Copenhagen: Euman. 
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2.1.3: Comparing PlayingMondo to Other Location Based Games 
SCVNGR is a location based mobile game company located in Boston, Massachusetts. 
Although the application only works within the United States, it has received positive reviews 
and been featured in many prominent technological articles and editorials. For example, 
SCVNGR has been featured in Wired (http://www.wired.com/magazine/2010/08/a-look-at-the-
location-based-mobile-gaming-platform-scvngr/), TechCrunch (http://techcrunch.com/2010 
/05/19/scvngr-ceo-weve-seen-a-ridiculous-spike-video/). Nick Bilton of the New York Times 
explains that “in the past, the company has aimed its products at businesses, partnering with 
museums and universities, including Harvard, M.I.T. and the Smithsonian National Zoo, to 
create location-based gaming platforms that allow visitors to explore the institutions in a game-
like fashion” (Bilton, 2010). Similar to PlayingMondo, SCNVGR uses location based gaming to 
make cultural institutions more interactive. Both SCVNGR and PlayingMondo have moved 
towards making their product free and open to the public. However, if you want to create a more 
extensive game, or multiple games, you must pay a fee. Although both companies have similar 
goals and similar technology, the concept and philosophy behind each platform is different.  
 SCVNGR takes advantage of the new location based phenomena known as check-in 
applications. Check-in applications “allow people to use the GPS on their mobile phones to let 
friends know exactly where they are” (Facebook Introduces Check-In Feature, 2010). 
Applications such as Foursquare and Gowalla are famous for being the pioneers of this industry. 
Users can utilize Foursquare to check in at various cities and places. They check in to guide 
“real-world experiences by allowing users to bookmark information about venues that they want 
to visit and surfacing relevant suggestions about nearby venues” (About Foursquare, 2011). 
SCVNGR takes this one step further and allows challenges to be presented at each location. 
“SCVNGR tasks might be a riddle, a dare, a question, or more, and they are customized precisely 
for the location” (Doh, 2010). Jane on wired.com gives an example:  
“I checked in to my nearby police precinct (No, I was not in handcuffs), and, in addition 
to the usual „Say something here‟ functionality common to the other geo-location 
smartphone games, SCVNGR offered me a few tasks related to law enforcement. It asked 
me what my favorite constitutional amendment was (Duh, the Fifth!), and in “The 
Swords & Scales” challenge I was asked to pose as Lady Justice and upload the picture” 
(Doh, 2010).  
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PlayingMondo, although a location based gaming platform, is not a check-in application. Users 
access the PlayingMondo application, and from there they can choose to build their own game, 
or play games created by other users. Popular games include games like Punch-Out where the 
user traverses around the map and encounters famous boxers. The user must punch the imaginary 
boxer with the phone in hand, using the phone‟s accelerometer technology to simulate the 
strength and frequency of the punches. The boxer will lose health depending on the user‟s virtual 
punches, but if the user does not knock out the boxer soon enough, the user will lose health and 
eventually lose the game.  
Another example of a PlayingMondo game is the Little Professor. In this game the user 
chooses between a set of geography or mathematical questions. The user then travels to the 
locations pointed out by the Little Professor, a computer character guiding you through the game, 
to answer questions of varying degree of difficulty based on the subject chosen previously. The 
Little Professor, although simple, is an excellent example of a PlayingMondo game that can be 
used for interactive learning. The user is engaged in the game, but is still learning through the 
questions being posed by the program. Simple games like the Little Professor could be used in 
various cultural settings to enforce already learned concepts in the minds of young and old 
students alike. This is relevant to our project because the group can learn from games like the 
Little Professor on how to create engaging, but educational games. 
Both PlayingMondo and SCVNGR also integrate easily with social networking services 
such as Facebook and Twitter, so that you may share your high scores and experiences with your 
entire social network. Users of PlayingMondo can also “create clubs, share game experiences, 
see stats and high scores or challenge a friend in a game” (Developer's Notes for: 
PlayingMondo). PlayingMondo and SCVNGR take advantage of the mobility of location-based 
gaming and the social and interactive experience to bring users together. 
2.2 Various aspects of good engaging and educational games  
Having a good understanding of what PlayingMondo is, we anticipated areas of research 
that would prove helpful to our project. Since we will be developing engaging games that have a 
learning aspect built into them, we believe that research of interactive learning, and non-
conventional learning, such as learning through play, will prove very useful to our project. After 
that, we included the analysis of how games capture the attention of children and of approvals 
and disapprovals of teachers on educational games. Afterwards, we introduce the notion of 
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pervasive mobile gaming and discuss important issues and considerations for designing such 
games. 
2.2.1: Interactive Learning 
Interactive learning is learning that encourages students to think, write, and talk about 
their learning processes and experiences. By comparison, the more traditional non-interactive 
learning is represented by lecture hall style learning. Examples of this include a teacher using a 
projector, chalkboard, or computer to display their own notes. As the educator goes over their 
own notes on the subject, the students copy down the information to study later. This is 
sometimes ineffective because it is too easy for students to copy the instructor‟s notes without 
actually processing any of the pertinent information. By encouraging students to reflect upon 
their learning environment, the instructor can create a more active, dynamic classroom than a 
lecture-based instructional program (Glossary of Education: Interactive Learning, 2011).  
Teaching is difficult because different students learn in different ways. Some students 
learn better by example, others by reading the textbook. Interactive learning is another method of 
teaching students, one that hopes to benefit most, if not all, of the students. Interactive learning is 
better for many students because it creates an environment such that the student becomes heavily 
invested in the lesson. Frederic Vester, a German expert in ecology, “differentiates between 4 
types” of learning (Loob, 2001). One of the types of learning is called haptic learning, which is 
learning through touching and feeling. A student who is a haptic learner would most definitely 
benefit from an interactive learning experience.  
Interactive learning is not a new teaching method, but it is one that has been stunted by 
insufficient budgets and technological constraints. A classic example of interactive learning that 
almost all students have experienced is the field trip. Even the field trip is in danger of becoming 
“similar to the classroom experiences, thus substituting one classroom experience for another” 
(Bitgood, 1989). This can happen when the students proceed through the field trip in such a 
manner that is no more exciting than the classroom setting they are used to. For example, if a 
group of students attends a museum of history and follows their teacher who mundanely explains 
everything they view, the students could fall into the same lull that they would back at their 
school.  
Even though field trips have proven successful in creating educational experiences that 
students will remember, they are limited by a couple different difficulties. One of these factors 
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includes logistical difficulties such as organization, safety and security, and funding. Another 
unfortunate aspect that limits the potential of field trips is that many educators are not equipped 
with the knowledge or training to successfully turn a field trip into a truly engaging and 
educational experience, especially one that takes place in an outdoor setting (Orion, 2010). To 
address this particular need, PlayingMondo offers training courses on how to use their product, 
and even how to create games on their own platform. This course teaches educators, museum 
docents, and tourist agencies how to use PlayingMondo to their benefit. Teachers could be 
equipped with the knowledge to take their students just outside the school and walk them 
through an interactive cultural based mobile game. The use of PlayingMondo solves both 
problems often encountered during Field Trips. Schools could collaborate and create their own 
game that best molds to the current curriculum. The games could then be played on the school 
grounds to avoid any safety and security or financial concerns. Because the teachers and schools 
were the creators of the game, and with the knowledge of the PlayingMondo course, instructors 
would have the proper understanding to make the best out of the PlayingMondo experience. 
Even museums would be able to take the time to develop a game that was suitable to their needs 
so that visitors could become more engaged with the exhibits and thus take more from the 
experience. 
 Interactive learning breaks the somewhat mundane and routine school environment. “In 
many lecture situations the students are passive. In some reading of textbooks, particularly with 
the less brilliant students, the process is also one of passively letting the textbook information 
„flow‟ into the individual” (Bork, 1980). This type of learning environment can lead to the old 
adage of “in one ear and out the other.” By having students interact with their learning material, 
they become passionate about the subject. The learning then becomes fun and much more 
interesting than text on a chalkboard or on the page. “As soon as a small amount of information 
is given to the student, the [interactive educational] program can begin to ask questions. The 
process can be, with skillfully written programs, a dialogue in the full sense of the word. The 
student is … conversing with the authors of the material” (Bork, 1980). When the students start 
to have fun with their learning, they will begin to wonder how much more they can explore about 
the topic on hand. Field trips and other interactive educational instances are the learning 
experiences students remember. Reading from a PowerPoint or a textbook is a forgettable 
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incident. The hands on learning experience that broke up the monotony of a school day are not 
only appreciated by the student, but the teacher as well.   
 Interactive learning has disadvantages as well. For instance, consider a student who is 
focusing on the fun, and minimizing the educational components of an interactive tool. Finding a 
balance between fun and learning is no easy task. The student must be engaged enough to have 
fun, but also realize that there is a purpose to the process. To put it simply, “The question has 
frequently been posed: „Are they really learning or are they merely playing?‟” (Caulton, 1998). If 
a student is following directions from the smartphone, what authority figure is there to watch 
over them? How can a smartphone make sure the student is listening and being attentive? Some 
methods of addressing this is to use the PlayingMondo platform to implement pop quizzes during 
the experience, or use the points of interest along the way to constantly remind the user of the 
information they have obtained. Still, the user needs a balance of structure and freedom when it 
comes to an educational interactive learning game. Stephen Bitgood states that “while structure 
tours may produce superior factual learning, unstructured tours appear to create more enthusiasm 
and interest in the subject matter” (Bitgood, 1989). 
 The necessary balance for an engaging and educational game can be achieved through the 
use of many different game development techniques. Developing an engaging setting for the 
game is important to make the player feel as if they are not just playing game, but having their 
own adventure. Roles and characters in the game increase the interaction and investment of the 
user immensely. By creating a world filled with characters that are interesting will give the 
player an incentive to continue their journey. Whether they have to defeat an evil villain or save 
a helpless citizen, the user will continue playing to achieve their goal as long as the other 
characters in the game keep the player interested. Last but not least, hooks are used in a game to 
challenge the player. Hooks are the choices that the player must make which will greatly affect 
the outcome of the game. These hooks can be as simple as a time constraint or as complicated as 
a multi-layered decision which could change the ending of the game (Dickey, 2005). By utilizing 
these game development techniques, an appropriate balance of fun and education can be found. 
2.2.2: Children Learning Through Play 
Over the past twenty years, driven in part by the availability and low cost of personal 
computer systems, there has been an increased interest into the topic of edutainment and its 
integration into societal institutions. The White Hutchinson Leisure & Learning Group takes the 
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definition of edutainment from The American Dictionary and defines it as “the act of learning 
through a medium that both educates and entertains” (White, 2003). Examples of traditional and 
modern edutainment include:  
 Fables that Promote Social Change  
 Television Productions (especially those that rely on computer animations or special 
effects to enhance the learning environment)  
 Films  
 Museum Exhibits 
 Computer Software  
The concept that learning can be fun, and that fun can be a basis for learning, has changed the 
way many educational and entertainment-based institutions are deciding to present themselves to 
the public, by mixing fun and education. However, the concept of educating through 
entertainment is not new. In fact, cultures have been combining education and entertainment for 
centuries. For example, myths have been used to teach rules of life and acceptable behavior 
within a culture, parables have been used to teach religious tenets, and fables have been used to 
validate moral teachings. Familiar forms of edutainment for children are shows like Sesame 
Street and The Wonderful World of Disney, and video games that focus on educational concepts 
(math, science, and reading, for example). The concept has also moved past TV shows and can 
also be seen in institutes like aquariums, historical sites and museums (White, 2003). 
 One form of edutainment that has emerged into a huge industry is educational video 
games. In 2009, it was estimated that ~$20 billion was made in revenues for all video games, and 
has been projected to keep rising in years to come (Daltorio, 2010). The increased interest in 
video games emerged with the shift tied to the changes in the economy, and how individuals in 
Western societies decided to spend their leisure time. Video games offer entertainment and 
mental challenge in the comfort of one‟s living room. Through several studies, it was observed 
how individuals had to learn to play the video game, and overcome the challenges presented by 
the game to win (Watson, Mong, & Harris, 2010).  Learning how to play, and win, a video game 
uses the same developmental skills that a student uses in the classroom to learn the material 
being taught by a teacher. The two major cognitive differences between learning a video game 
and learning in a classroom is that a video game offers entertainment and enjoyment, and a video 
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game can be learned and played at the preferred pace of the player, rather than the pace a teacher 
sets in a classroom.  
  The largest institution that has demonstrated both an interest and disdain for the 
integration of learning while having fun is the public school system (Watson, Mong, & Harris, 
2010). Some teachers and school administrators are very interested in making educational games 
part of the school‟s curriculum, while others are set against it. Some of the reasons for wanting to 
include the games are the increased interest, concentration, and participation in the classroom, as 
well as allowing the students to move at their own pace. The reasons for wanting to keep video 
games out of the classroom mostly involve monetary issues, such as buying the games and 
training teachers how to incorporate them into the curriculum, both of which require funding 
from typically limited school budgets. There is also the belief that games in general do not 
promote learning. However, it cannot be denied that children, for the most part, are very 
intrigued by video games, and are interested in playing. 
2.2.2.1: How Games Capture the Attention of Children 
Playing is essential for a child‟s development. Though play, children have the ability to 
expand their understanding of themselves, their knowledge of the physical world around them, 
and how to properly communicate, through speech and body language, with other children and 
adults (Fernie, 2008). Children begin to learn through play as infants though what is called 
“Sensorimotor Play”, which is where infants and toddlers experiment with bodily sensation and 
motor movements with objects and people (Fernie, 2008). An example of Sensorimotor Play is a 
6 month old child pushing a ball and watching it roll away. Once a child has learned new motor 
abilities, sensorimotor play can be taken to a new level, instead of just pushing the ball and 
watching it roll away, a 9-12 month old child can then crawl after the ball and pick it back up. 
Once a child enters the toddler years, two to three years of age, they have begun to develop a 
greater understanding of how the social world works around them, and this is mainly achieved 
though play with adults. Games such as peek-a-boo teach children about taking turns and 
engaging others in the act of play, while playing with adults teaches children that certain 
reactions illicit certain responses: the beginning foundation of communication. For example, a 
child being pushed too high on a swing will begin to cry, and as a response, the adult will not 
push so hard the next time. As children begin to understand the social world, and the basic 
understanding of symbolism, pretend play becomes the preferred method of activity. In this type 
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of play children act out action plans, take on certain roles, and let their imaginations run wild. 
With the structured and complex nature of pretend play, by the age of five, children become 
interested in formal games, or games with rules (Fernie, 2008). 
 Games with rules appeal to children due to the competitive nature of human society, and 
how children grow into the societies they are brought up. Charles Darwin‟s work on evolution by 
a process of natural selection has been engrained into the mind of society (Vasishth, 1994). 
Darwin‟s work has evolved from describing the idea that humans, animals, and plants compete in 
a struggle for existence, also known as survival of the fittest, to describing the evolution of social 
laws that dictate who will succeed and who will fail in a society, thus making society a 
competitive one (Robert C. Bannister, 2000). In most societies, the basic drive is to get ahead, to 
succeed in ways that others do not, and to provide a solid foundation for a family. This need to 
succeed where others cannot can also be seen when kids, and adults, play games.   
Structured games are a common form of playing for both children and adults. A 
structured game, or game with rules, is defined as a game that has rules and procedures that need 
to be mastered in order to become a player with the chance of winning (Rosas, et al., 2003). 
These rules and procedures that must be mastered offer excitement to those playing the game, 
and capture the attention of the player by requiring them to learn how to win against the others, 
while still following the rules. The rules of a game make the player think, and process certain 
information in a different way. For example, in the 80‟s kids game Guess Who?, each player (of 
which there are two) picks a card with the face and name of a person on it from a pile of 24 
cards, and in front of each of the players, there is a setup with 24 faces and names, the same 
faces and names that were in the picking pile (Error! Reference source not found.5). The goal 
s to guess the opponent‟s person by asking yes or no questions (i.e. is your person bald?), and 
guessing though process of elimination. This game is meant for kids ages six and up, and forces 
the player to think in a round-about way to come to a conclusion, before the other player does. 
Most games, whether it is card, board, or computer, offer some sort of mental challenge, varying 
in difficulty, to the player or players. The combination of competing against another person(s) 
and the difficulty involved in winning the game make the game worth playing.  
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Figure 5: Guess Who? Board Game
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Video Games combine the competition and mental challenge aspects with graphics, 
characters, and story lines (Hamlen, Children's Choices and Strategies in Video Games, 2010). 
This mix of factors are what makes video games so appealing to so many; no two video games 
are completely alike, and every player has a different way of beating the game. Video games 
offer the chance for the player to compete to be the best in a certain region, country, or even the 
world. “The best” could be the first to win the game, the one with the highest score, the one to 
finish fastest (different from finishing first), and so many more combinations that depend on the 
specifics of the game. Kids in particular are drawn in by the theme, the story line, or even the 
challenges, and are kept captivated by the appeal of winning the game.  
2.2.2.2 Teachers’ attitudes towards educational video games 
 The purpose, content, and structure of video games have evolved over the years to fit the 
needs of all gamers. Video games have been used to entertain users of all ages, train pilots and 
soldiers, force users to get up and move around (i.e. Wii Sports and Dance Dance Revolution), 
and even  assist with teaching (Annetta, Minogue, Holmes, & Cheng, 2009). Video games have 
the potential to be incorporated into a school‟s curriculum as a teaching aid to help the students 
learn a particular subject more thoroughly. As was previously mentioned, teachers and school 
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administrators are divided on the value of incorporating computer games into a school‟s 
curriculum. Even though it has been identified that the ability of a student to understand and 
follow the rules involved in structured games are very similar to the rules that are involved in 
learning situations found in a school setting, not all teachers and school administrators agree that 
if the two were combined, the students would benefit (Rosas, et al., 2003). However, the reasons 
for wanting to incorporate, and reject, educational video games go beyond teachers‟ personal 
preference.  
 The six primary reasons for teachers having reservations on the inclusion of educational 
games in a classroom environment include: 
1.  Classrooms need computers - many schools lack funding to purchase computers 
and educational games for each student in a classroom (Rosas, et al., 2003). 
2. Computers isolate students - by placing a student at a personal computer the 
student will be isolated from the rest of their peers and the teacher, creating an 
uncomfortable learning environment (Rosas, et al., 2003). 
3. Teachers Require Extra Training – teachers would have to go through extra 
training to learn to incorporate video games into the curriculum, which involves 
the budget issue mentioned in #1, and extra time to train teachers (Rosas, et al., 
2003).  
4. Edutainment is Complex – the line between educational material and the 
entertainment aspect can often be blurred, thus taking the focus away from the 
subject at hand, which hinders learning (Rosas, et al., 2003).  
5. Student Learning Rates Vary –student learns at their own pace, having their own 
computer, to playing their own game causes an imbalance because it is inevitable 
that a few students will pull ahead, whiles others will lag behind (Rosas, et al., 
2003).  
6. There are no Formal Guidelines - The lack of established guidelines for how to 
implement the games into the classroom and the curriculum, and ensure that 
learning is the prime goal (Watson, Mong, & Harris, 2010).  
Currently, there is no well-established method for using educational video games in the 
classroom and ensuring that the students are actually learning the material that can be used in 
schools nation-wide (Watson, Mong, & Harris, 2010). There is also the issue of testing; if a 
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student does poorly, does that mean the game is at fault, or the teacher? There are still massive 
gaps in knowledge of how to make the games work in a school setting, which is why many 
teachers disapprove of such games in the classroom.   
 
Educational Use of Video Games: Positive Aspects 
 Regardless of the arguments mentioned above, there are still reasons why many teachers 
and administrators want to incorporate games into their curriculum. In the traditional class of 
about 25 students, there will inevitably be a few students who will not pay attention, a few who 
do not understand the material, and still others who may have learning styles that conflict with 
the teaching method used by the teacher. Students using educational video games move at their 
own pace, actually learning the material, and move the class orientation from a teacher-centered 
one, to a setting that focuses more on the individual needs of the students (Watson, Mong, & 
Harris, 2010). Educational games have also been proven to increase the interest, concentration, 
and participation of the students on the material being studied (Hamlen, 2010). The teachers who 
want to incorporate video games believe, for the most part, that despite the difficulties involved 
in getting educational video games implemented in the curriculum, the efforts are well worth it, 
and will result in the students actually caring to learn the material, and having fun while doing 
so.  
 With technology becoming so embedded in developed society, the last few decades have 
seen many changes with regards to technology. The most noteworthy change is that with every 
new generation, children are becoming exposed to, and mastering, the newest forms of modern 
gadgets that go on the market. Twenty years ago, children would have never touched a computer 
until either high school, college, or even their first job. As the years progressed, the age people 
started using computers decreased dramatically, and presently, it is not uncommon to find a five 
year old sitting in front of a computer, navigating through web browsers, iTunes accounts, and 
computer games. The integration of technology into society and the generational change has 
birthed a new generation of learners who are struggling with the out-of-date teaching methods 
that are still in place (Simpson, 2005).  
It is worth noting that the National Center for Educational Statistics has found evidence 
indicating that students who are at greatest risk of failure in a traditional classroom setting are 
those who play video games ~30 minutes more than their fellow peers (Woodward & Gridina, 
24 
2000). This new generation of learners has a very different thought process compared to those of 
previous generations, and there has been speculation suggesting that the current school 
environment might be disabling for a lot of students. A different work learning environment 
might make those very students thrive (Simpson, 2005).  
 For the most part, the new generation of learners, the Net Generation, is bright, 
inquisitive, and can do amazing things on a computer that most teachers could never imagine 
performing (Annetta, Minogue, Holmes, & Cheng, 2009). However, most teachers label these 
students as lazy, apathetic, disengaged, having behavior problems, or just having a bad attitude in 
the classroom. The truth is that these students are bored with school, and unhappy to be there 
(Simpson, 2005).  Many teachers can see that these students see no relevance in the subject 
matter, and they are pained to see these students either drop out of school or push through school 
with an apathetic and disengaged nature. Howard Gardner, a professor at the Harvard School of 
Education, states “once the child reaches the age of six or seven, the influence of the culture - 
whether or not it is manifested in a school setting - has become so pervasive that one has 
difficulty envisioning what development could be like in the absence of such cultural supports 
and constraints". Thus, teachers who want to implement educational video games in the class 
curriculum understand that teaching should reflect how the newest generation perceives the 
world, and how they interact and solve problems so that they may learn the material with 
interest. 
2.2.2.3: How Children Learn Through Gaming 
The Net Generation are students who like to be connected, need immediate responses, 
desire experiential learning, and require social interaction. This generation thinks differently than 
those who do not spend hours upon hours playing video games, which is why some experts 
believe that it is important to develop educational games since kids of the Net Generation do not 
respond to traditional instruction (Annetta, Minogue, Holmes, & Cheng, 2009).  It has been 
documented that video games have the potential to push students to further study material given 
to them. Students learn best when they are given lecture material as an open-ended problem 
solving assignment. Video games provide students the opportunity to learn by doing and 
experiencing the material first hand through role-play and problem solving by creating an 
environment that the students might experience in the real world and an experience that cannot 
be experienced normally (Annetta, Minogue, Holmes, & Cheng, 2009).  It has been found that by 
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playing these games, information relevant to the game like graphic images and spoken word text, 
can be recalled more accurately than printed text. For a single player, educational video games 
can help improve performance in reading comprehension, spelling, and math; however, a 
multiplayer game can offer a lot more. 
Multiplayer educational games have students working together in the virtual 
environment, making the games much more appealing in terms of team dynamics and general 
interest. Playing together adds another dimension to learning through video games; learning to 
work together to solve problems and overcome obstacles. Multiplayer games offer 
communication with other users and collaborative learning, but they require the use of logic, 
memory, problem solving, critical thinking skills, visualization, and discovery to complete the 
game. However, educational games are most effective in enhancing motivation and increasing 
interest in the subject material (Annetta, Minogue, Holmes, & Cheng, 2009).  
2.2.2.4: How Effective is Gaming in an Educational Setting  
 There have been thousands of studies world-wide on the effects video games have on the 
users, specifically children. Most of the studies that are directed towards children focus either on 
the effect video games could have on a child‟s violent behavior or on their attention span. For 
years, many assumed that video games could only do bad things for children, that there were no 
positive aspects that could come from video games (The Impact of Video Games on Children, 
2011). However, more recently, those studies have shifted from paying attention to the negative 
effects video games could have on children, to how the children could benefit from playing the 
games in an educational setting.  
 Watson, Mong, & Harris cited 13 other studies observing video games promoting active 
learning in the introduction to their own research, A Case Study of the In-Class use of a Video 
Game for Teaching High School History. The results of the cited studies showed that while there 
was no statistically relevant data that proved video games worked better than conventional 
teaching methods, the data did reveal that the students were more engaged in the material, they 
were more focused, had increased amount of motivation, and were more interactive with their 
peers during class and afterwards (talking about the games, discussing strategy options, etc.). 
The results of the study performed by Watson, Mong, & Harris, which was a study that 
examined how the video game, Making History, helped high school sophomores learn about 
World War II, showed that the video game resulted in a shift from a traditional teacher-centered 
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learning environment to a student-centered one, where the students were more active and 
engaged in the material, and the teacher was able to hone his strategies on implementing the 
game to maximize the focus on learning.   
 Studies such as the one performed by Watson, Mong, & Harris, and the ones cited in their 
introduction, only observe educational games in short periods of time. This particular study 
lasted one school week, while the longest one cited in their introduction lasted two months. 
These short term studies do little to justify incorporating video games into the curriculum, since 
not enough data can be acquired to give conclusive results. However, regardless of statistical 
significant data, each study reported that the video games improved motivation to learn, 
engagement, and focus in the classroom, all of which suggests that educational video games can 
be used as useful tools in promoting learning within a classroom.  
2.2.3: Pervasive Mobile Gaming and Engagement  
In regards to the research related to PlayingMondo, it was necessary to become familiar with 
the notion of Pervasive Gaming. Markus Montola, a researcher from Aalto University in 
Helsinki, Finland, defines pervasive game as a style of gaming that is engaging, interactive and 
breaks the boundaries of the conventional game. According to Montola these boundaries are very 
strong whether the game is real (i.e. hide-and-seek) or virtual (i.e. Call of Duty) and these 
boundaries limit games in three main attributes. These attributes are: 
 Spatial Aspect 
 Temporal Aspect 
 Social Aspect 
Pervasive games are then defined as games that explore, redefine, and break those boundaries 
and use the uncovered “territory” to their advantage (Montola, M. 2009; Stenros, J. 2009; & 
Waern, A. 2009;).  Each of the aforementioned boundaries will be described in greater detail 
below. 
Spatial aspect of gaming describes the whole world as a playground. Comparing 
pervasive mobile games to real world games (such as chess) or virtual games (like Super Mario 
Brothers) it can be observed that the pervasive games are much more integrated in their 
surroundings. If the chess board is moved to the grass in a park, or the desk in a study, the 
gameplay is not affected in the slightest. The same holds true for the console game Super Mario; 
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it does not matter which environment the game is played – a personal bedroom, a gaming café, 
or elsewhere – the game is still the same. However, pervasive mobile games embrace the real 
world around the player as much as possible, thus integrating both worlds. 
Bjork & Holopainen describe the temporal aspect by dividing this aspect into three parts:  
 Game Instances  
 Game Sessions  
 Play Sessions  
“A game instance defines the complete collection of all components, actions, and events that take 
place during the playing of a single game. A game session is the whole activity of one player 
participating in such a game. A play session is the uninterrupted stretch of time when one player 
is actively playing a game” (Bjork & Holopainen, 2005) taken from (Montola, M. 2009; Stenros, 
J. 2009; & Waern, A. 2009;). This is true to most real-world games and some mobile games. 
However, it is important to keep in mind the vast majority of pervasive games that are non-
synchronous, and which do not have a fixed playing session. They happen rather spontaneously, 
such as in the virtual game, Tamagotchi, which is an example of a pervasive game that illustrates 
the spontaneity of temporal aspect. 
Finally, the Social aspect is by far the most complicated of all. This is because the other 
two aspects are constants in the game design and can be decided upon by the creator of the game. 
However, the social aspect is dependent on people who play the game, and as much as the game 
designer can plan it through, there is still an unpredictable element that no one can control. This 
happens even more in the games that also involve non-participating people, such as games in 
open and social locations. That is because people who are not participating in the game, are not 
bound to follow the rules and might interfere with players if they are playing in public locations, 
such as street, public park, café, etc. 
Designing Pervasive games 
Designing pervasive games can be a challenging task, since these games are not limited to 
the virtual game world. Hannu Juhani Korhonen‟s paper “Pervasive Mobile Games–A new 
mindset for players and developers” was a valuable resource that detailed the development and 
design of pervasive games. Korhonen worked as a user interface designer at Nokia and was 
involved with human-computer interaction research related to pervasive gaming. He described in 
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his paper the intensive testing of a pervasive game that he and his colleagues have developed 
(Korhonen, 2008). Learning from their experience, we summarized the key points that we 
needed to consider when we were creating interactive mobile games into the following lessons 
for successful pervasive game design: 
 Design of the game should emphasize elements from both worlds 
 Augment real-world games with a computing or virtual-reality component 
 Bring augmented/virtual-reality games into the real-world environment 
 Should engage people and make them want to replay the game 
 Include aspects of interactive learning. 
The key to success of a pervasive game lies in combining the real-world and the virtual world. 
The game designer must consider information flow from the real world into the game world and 
vice versa. This is analogous to the stage in a play – if all of the curtains and decorations are set 
up, the actor can take you on a trip into the world of play. This is exactly what pervasive games 
do – if there is a connection between the surroundings and the game, and then the game becomes 
much more real and lively. 
Real world games are games played in the physical environment without any virtual or 
technological aids. These games are a very advantageous starting point of creating a pervasive 
game as they are generally social, known by most, and most importantly, people like them. 
Nowadays these games are getting a lot of competition from the hands of video games, virtual 
games, etc. Taking a real-world game and augmenting it with a computing or virtual component 
will not only make the game more interactive than it already is, but also make people rediscover 
its merits. Another successful approach to the creation of pervasive games is building the game 
around a real-world environment. This is a strong approach to building pervasive games, because 
it builds upon the user‟s imagination and helps build the link between the real and the virtual 
world (Korhonen, 2008). This technique was primarily helpful when creating the museum game 
and the walking tour, because the goal was to help the user learn about the environment in a 
playful way. 
2.3 Museums 
 Museums are “institutions that preserve and interpret the material evidence of the human 
race, human activity, and the natural world” (Lewis, 2011). The word museum originates from 
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the Greek word, mouseion, which means “seat of the muses”, referring to a philosophical 
institution where people would go and think. The Museum of Alexandria was establish in the 
early 3
rd
 century BC, and this institution was the first to begin the tradition of focusing on 
preserving and interpreting material aspects of heritage; this institution was more of a university 
than a museum, however, works of famous philosophers were collected. During the 17
th
 century 
in Europe, the word “museum” was being used to describe large collections of rarities. It was not 
until 1753, the founding of the British Museum, that the word “museum” was drafted into 
legislation, referring to an institution whose sole purpose was to preserve and display a collection 
to the public. In the last two centuries, museums have been identified as a building that houses a 
collection of cultural material that is open to the public (Lewis, 2011). 
2.3.1 Visitor Engagement in Museums 
 For decades, museums have been challenged to form a connection with every person who 
comes to visit, and keeping each visitor engaged during their time at the museum.  Yet, museum 
visitors can be easily overwhelmed by the mere size of museums and the detailed information an 
exhibit has to offer. Often times, all that is needed to make a patron feel more welcome is 
someone to make a personal connection and put the visitor to rest. Museums achieve this by 
placing greeters at the door who have an extensive knowledge of the exhibits and are there to 
offer a friendly smile and a helping hand. Sometimes the visitors simply need to be drawn into 
what the museum has to offer. In some of these cases, museums have created characters so that 
visitors can follow these characters throughout the museum. Examples can be seen in the United 
States Holocaust Memorial Museum or the Titanic traveling exhibition, which offer visitors the 
chance to identify with someone who lived through the holocaust or was a traveler on the 
Titanic. These kinds of profiles allow the visitor to connect to the exhibit by associating 
themselves with the profile. Other times, the museum allows the visitor to choose who they want 
to “be” by allowing them to choose a profile that best fits the character of the visitor, thus 
personalizing the rest of the experience to fit that visitor. Museums are constantly brainstorming 
new ways to attract people, and make the experience enjoyable so that they will return in the near 
future. In order to do this, museums must keep up with the changes in society, which for the past 
three decades has been the integration of technology. 
 MacDonald and Alsford state, “If museums fail to keep pace with a changing society, 
they may be perceived as redundant and be abandoned in favour of other types of information-
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providing institutions which have better adapted to the „Information Society‟” (MacDonald and 
Alsford, 1991). With devices such as computers, cell phones, iPods, and the like becoming such 
a prominent factor in society and evolving at such a rapid rate, it was necessary for museums to 
learn to incorporate these, and similar technologies, into their exhibits. The first real big step 
towards integrating technology into exhibits came with the invention of the television, and more 
importantly VCR and DVD players. Due to these devices, museums have added educational 
videos to exhibits to help explain, and show, certain aspects that would have otherwise been 
excluded (Yeung, et al., 2010). This method is a common way to show visitors a glimpse into the 
past, another culture, outer space, and under the sea, to name a few. It has also become 
commonplace for every museum to have a website, which allows prospective visitors to view 
upcoming exhibits, read reviews, and determines if a visit is worth their time. With the internet 
expanding and incorporating new ideas and innovations daily, museums have also started added 
educational videos to their websites that can be downloaded onto a computer or an iPod to 
further entice visitors to come visit (Yeung et al., 2010). A device that is now commonly used as 
a “pull device,” a device that is used to attract visitors to a certain exhibit, is the random access 
audio tour, which allows visitors to punch in numbers into the audio guide, or their cell phone, to 
listen to certain material about the exhibit (Simon, 2010). These devices allow the user to only 
listen/learn about the material they are most interested in, instead of being put off by a long tour 
given by a guide whose lecturing style may have a lot to be desired, or who may not be interested 
in the whole exhibit (Error! Reference source not found.6). Each individual learns at a 
Figure 6 Audio Tour Device 
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ifferent pace and wishes to explore and discover in a way that captures them personally, which 
makes the incorporation of technology an asset to museums as it allows them to appeal to a 
greater portion of the population. 
 
2.3.2: Museums of Copenhagen 
 There are over 50 museums in Copenhagen, or an easy train ride from the center of the 
city,  that are devoted to the cultural heritage of the land, the city, and the people (Museums in 
Copenhagen). Each museum charged with the cultural heritage of the Danes is unique in their 
own right, and offers something that no other museum in the city can. The differences in 
museums range in the cultural material up for display, the level of interaction offered at each 
museum, and the effort the museum has put into adapting to the changes in society.  
The three museums described immediately below are located in, and just outside of, 
Copenhagen, and have certain characteristics that were appealing to a game using the 
PlayingMondo platform, namely dealing with an aspect of Danish cultural heritage, and having 
an outdoor portion of the museum. These three museums offered a lot of Danish culture, fun 
exhibits, and open space to play the finished product. Although none of the three museums were 
chosen as the site of the game, they were originally considered because they met the criteria for 
the site and held interesting information. The first two were too far from the Euman‟s office, and 
proved too difficult to commute to on a frequent basis, while the third did not fully meet the 
qualification of having a lot of open space for the game to be played. The center of the city 
offered more museums that were closer to the project center and met the criteria for the game to 
be played.  
 The Viking Ship Museum is not just a museum; it is also a research institution and an 
active boatyard (Viking Ship Museum, 2011). The museum focuses on the Vikings‟ maritime 
culture, their shipping methods, ship building, craftsmanship, voyages, trade, and the 
significance of the ships for Viking society. This museum offers an indoor and outdoor portion, 
and even offers boat rides where the visitors can experience what it was like to be a member of 
the crew.  The museum has aspects that appeal to visitors of all ages, and already has a great 
method of engaging the people who come to visit (Viking Ship Museum, 2011). 
 The Open Air Museum is the largest and oldest museums in the world. It is a museum 
that is completely outdoors, and spread out over 86 acres of land (Error! Reference source not 
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ound.7). The museum is easy to get to and admission is free, which appeals to those who are on 
a tight budget. This museum is already the location of a location-based game built on the 
PlayingMondo platform, “Land of Opportunity”, which has proven to be a success (Open Air 
Museum, 2010). 
 
Figure 7: A Map of the Open Air Museum
5
 
 The Royal Danish Naval Museum is located in the heart of Copenhagen, has an extensive 
inside portion dedicated to naval models, and has an interactive outside portion that allows the 
visitor to experience what it was like to sail in one of those naval ships. The museum has a 
reasonable entrance fee and is rich in cultural heritage; however, its outdoor portion is not as 
extensive as the previously two mentioned museums (The Royal Danish Naval Museum, 2010). 
2.3.3: Golden Days of Copenhagen 
Golden Days of Copenhagen is a secretariat for cultural projects in Copenhagen, specifically 
a festival and networking organization dedicated to the cultural institutions in the greater 
Copenhagen area. The administrative unit was founded in 1993, and since then has been 
dedicated to promoting Danish cultural events and institutions, creating marketing platforms, 
publishing books, and developing and coordinating festivals and historical commemorations 
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(About Golden Days - A festival and Networking Organization). This organization holds an 
enormous amount of information on almost all of the museums in Copenhagen, has several 
contacts in each of the museums, and possesses interesting “catch” stories about each museum in 
the organization to lure in visitors.  
2.3.3.1 Signe Lundgren and Lise Korsgaard 
 Signe Lundgren and Lise Korsgaard both work for Golden Days of Copenhagen. Lise 
Korsgaard, Figure 8, is the promoter and coordinator of Golden Days‟ historic festival. 
Korsgaard was the original contact of the Heritage Gaming Group, but was unable to provide 
cultural content due to other obligations, and thus recommended Signe.  Signe Lundgren, Figure 
9, is the project coordinator and web editor of Kultur Klik, and is the direct contact and cultural 
content provider used by the Heritage Gaming IQP Group from WPI. She provided names and 
locations of museums in the greater Copenhagen area, maps, contact information, and cultural 
content to be used in the IQP project.  
    
Figure 8: Lise Korsgaard
6
  Figure 9: Signe Lundgren
7
 
 
2.3.4: The Rosenborg Museum and the King’s Gardens 
Castle History 
The Rosenborg Castle is a renaissance castle located in the center of Copenhagen, 
Denmark whose original purpose was a country summerhouse for King Christian IV. The 
construction of the castle began in 1606, and was expanded several times until it was officially 
completed in 1624, which is the castle that can be visited today. This project was one of 
Christian IV‟s many building projects during his reign, and was built in the special Dutch 
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Renaissance style that was typical of the time period. The two main architects are Bertel Lange 
and Hans van Steenwinckel; however, many experts believe that King Christian IV put in a few 
of his own ideas into the design of the castle.  
The project started when Christian IV bought 40 acres of land just outside of the city 
limits of Copenhagen in 1605 to build a summer house. The young and ambitious ruler preferred 
Frederiksborg Castle to the old medieval Copenhagen Castle; however, since the former lies 34 
km away from the city, it was more convenient to have something closer to the capital. Figure #1 
shows what the castle initially looked like in 1605, with just two stories and a single spire. 
Between 1613 and 1615, the castle was expanded to the present length, as can be seen in Figure 
#2, it remained at two stories, and no extra “flair” was added in this expansion. The final addition 
to the castle began in 1616 and concluded in 1624, this edition brought on the last story, bringing 
it to a total of three, and the last of the spire-crowned towers were added (Figure #3). Even 
though the expansion efforts were completed by 1624, renovations were made on the inside and 
outside of the castle throughout the years.  
The castle was used to by the Royal family as a residence until 1710, when Frederick IV 
turned his attention to a more modern summer home. The castle then became the location of the 
Royal collections. Since Frederick IV‟s reign, the castle has been used as an emergency 
residence twice; in 1794 when Christiansborg Palace burned down, and in 1801 during the 
British attack on Copenhagen. Now the castle is state owned and has been officially opened to 
the public since 1838, and is the permanent site for the Royal collections, which is made up of 
artifacts spanning a breadth of royal Danish culture from the late 16
th
 century of Christian IV to 
the 19
th
 century (Castle History: The History of the Rosenborg Castle).  
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Figure 10: Original Castle
8
    Figure 11: First Castle Expansion
9
 
 
Figure 12: Final Expansion
10
 
The King’s Garden 
 The King‟s Garden is the country‟s oldest royal garden, located right next to the 
Rosenborg castled in the center of Copenhagen, and is the most visited park with an estimated 
2.5 million visitors a year. When King Christian IV bought the land outside of the city limits in 
1606, he established a garden in Renaissance style, which has grown and evolved since. Now the 
park is owned by the state, is opened to anyone who wants to visit, and houses beautiful flowers, 
sweeping lawns, and famous statues.  
2.3.5: Nyhavn and Museum Island 
Nyhavn 
 Nyhavn (pronounced New-hav’n), or “New Port”, is a man-made canal that was 
established between 1670 and 1673 by King Frederick V as a gateway from the sea to the old 
inner city where ships could unload their cargo. The trade and shipping that the establishment of 
Nyhavn provided made the area rich in growth and progress. In the 1700s, mansions and lavish 
houses were built on the “shady side” of Nyhavn for the wealthy citizens of Copenhagen. On the 
opposite side, the “sunny side”, the houses were made of wood and plaster for the poor and 
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common citizens. Since the canal was built in the late 1600s and up though the 1970s, Nyhavn 
flourished into a fashionable place to live, and eventually, a very common pedestrian street that 
the locals and tourist frequent. The old ships permanently anchored in the canal bring the essence 
of the past into the present, and allows those who visit a glimpse of the past. 
 Presently, Nyhavn is a very popular place for locals and tourists to visit and spend the 
day. One side of the canal, the “Sunny Side”, is filled with picturesque old houses, restaurants, 
pubs, and cafés that overlook the canal, while the other side holds the lavish houses mentioned 
earlier, the Charlottenborg Mansion, and the houses Hans Christian Anderson lived when he 
write his famous fairy-tales (1834 – 1838) and spent the last years of his life (Figure 13). Finally, 
there are canal tours that start in Nyhavn and go around the harbor area, stopping at interesting 
and historical sites that are located along the waterfront (Online Sightseeing - Copenhagen, 
2011).  
 
Figure 13: Present Day Nyhavn 
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Chapter 3: Methodology  
3.1 Introduction 
 The goal of this project were threefold: first, to provide Euman with a detailed manual on 
how to create an engaging and educational game; second, to create two templates that illustrate 
key educational and player engagement points provided in the manual; and, third, to provide 
background research and detailed information on different types of educational games available, 
educational issues, and other helpful topics researched during the project.  
To accompany the manual, we created two PlayingMondo template
11
 games with sample 
interactive gaming structures to serve as example engaging educational games. One template was 
tailored towards a selected museum, and the other focused on a specific historical area of 
Copenhagen. The former template was located in the King’s Gardens and the land immediately 
around the Rosenborg Castle, while the latter template was created as a walking tour in the 
Nyhavn area of Copenhagen. The selection of the King’s Garden location was facilitated by our 
close collaboration with Golden Days, a public relations union of select museums in Copenhagen 
and the surrounding areas.  
Below, we detail our Project methodology, which can be summarized in outline form as 
follows: 
 On campus 
o Become familiar with the PlayingMondo concept 
o Learn important lessons of: 
 Interactive learning 
 Pervasive gaming 
 Museum engagement 
 On Site 
o Define project objectives 
o Pinpoint additional research areas 
o Create the manual 
o Create template games 
o Fully Document our results 
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 A PlayingMondo template game is a portion of a full PlayingMondo game. A template serves as a foundation, or 
core building block for future PlayingMondo games.  
38 
3.2 On Campus Methods 
3.2.1 Becoming Familiar with the PlayingMondo Concept 
During the week of the 22
nd
 of January to the 29
th
 of January our project liaisons, Jacob 
Fjellerad and Suzie Jenson, flew from Copenhagen and San Francisco, respectively, to Worcester 
to teach us about the PlayingMondo concept and prepare us as future PlayingMondo event 
holders
12
. Our participation in learning the concepts started with a 16-hour course to help us get 
to know the platform, which included: 
 Fully understand Euman’s mission and the PlayingMondo Concept 
 Playing some PlayingMondo games and  
 Creating and playing our own PlayingMondo games 
Jacob Fjellerad and Suzie Jenson brought with them from Copenhagen and San Francisco a 
power point presentation, PlayingMondo smartphones, and MondoBuilder Guides for the team’s 
training.  The power point presentation illustrated, in great detail, Euman’s mission and the 
PlayingMondo concept, while Jacob Fjellerad answered questions from the team about either. 
Suzie Jenson brought smartphones from Euman’s California office with the PlayingMondo 
application, and plenty of games, already installed. The team spent a few hours playing some of 
the games on the PlayingMondo platform, to become familiar with how the games on the 
platform look and work. The final aspect of the course was to create our own games, and test 
them out. Each team member made their own game, using the MondoBuilder Guide and Jacob 
Fjellerad to help with any complications, and then tested the games to make sure that they 
worked properly.  
3.2.2 Research Gaming, Engagement, and Interactive learning 
In the course of the on campus portion of this project, our primary focus was on 
background research and brainstorming on how to approach the project goal. We identified the 
most relevant and important research areas as the following: interactive learning, pervasive 
gaming, and museum engagement. In our research, we familiarized ourselves with important 
                                                 
12
 Event holder in this context is referred to as the person responsible for organizing and managing outdoor gaming 
events with the use of PlayingMondo and smartphones 
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aspects and current issues in each one of the three fields. Resources that we used included 
publications and conference proceedings on interactive learning, a book on pervasive gaming, 
compiled by a number of lead researchers in the field, and key informant interviews to learn 
more about museum engagement.  
The research results have already been detailed in our background chapter; however, the 
interviews with the key informants will be summarized here. While on campus, the team 
conducted two interviews: one with our liaisons, Jacob Fjellerad and Suzie Jensen, when they 
visited WPI and a phone interview with museum expert Nina Simon. In the interview with our 
liaisons, we discussion the different ideas and possible outcomes that could result from this 
project, and asked what was the final goal of the project for them. Fjellerad and Jensen explained 
that goal of this project was to create a universal template that could have any kind of cultural 
information dropped into it from any cultural background in the world, and the eventual goal was 
to have a final product that could be useful in more places than just Copenhagen. This interview 
was helpful in clarifying the project goal for the team, and helped guide what areas of research 
the team needed to focus. 
The phone interview with Nina Simon yielded pure information from a museum expert 
about three very important museum and GPS-mobile gaming aspects relating to our project. 
Simon’s first bit of information was about other GPS-enabled mobile game systems that were 
currently in place (i.e. SCVNGR in Boston, and EGO-Trap in Copenhagen), which she 
encouraged the team to research into further. Her second point was about the problems that are 
usually associated with GPS-mobile games, particularly the isolating factor of playing on a 
mobile device, and the quality of the games, which are usually not the best. The last piece of 
information that Nina Simon was able to bestow upon the team was the problems that museums 
face trying to keep up with technology, and how museums are constantly trying to draw in 
visitors. This interview helped the team understand what museums have already tried, where 
there were already problems with the GPS-mobile game technology, and how we could go about 
making the project successful.  
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3.3 On-Site methods 
3.3.1 Re-Define Project Objectives 
 In order to define our project objectives, we conducted a number of meetings with 
employees of Euman and with our contact at Golden Days. We then did a comparative analysis 
of the needs and resources related each of our goals and stakeholders. In order to assess the needs 
of Euman, we held meetings with our project sponsor, represented by Christian Hage (director, 
Euman), Jacob Fjellerad (project liaison, Euman), and Ida Gravgaard Jensen (PlayingMondo 
instructor, Euman). This gave us insights into what Euman was interested in, and where we 
needed to improve. We also held meetings with our contact at Golden Days, Signe Lundgren, 
who introduced us to the operation and interests of Golden Days, as well as what kind of cultural 
content they were willing to provide us for our template games. After meeting with our 
stakeholders to ensure we understood the need of each, the team brainstormed on how to use the 
resources that were available to the team, which included: 
 Cultural Content Provided by Golden Days 
 Contacts at Museums in the Center of Copenhagen 
 Technological Aids (PlayingMondo and smartphones) 
With these resources in mind, we created a schedule to address our specific project goals and 
objectives and budgeted our time accordingly so we could accomplish the project goals in a 
timely fashion.  
 The main area of concern was in the research, specifically the research that was missing 
from the on campus portion, regarding how learning can take place through playing games, and 
what makes a game both educational and engaging. However, while the research was the man 
area of concern, it was not the only goal of the project. It was also necessary to create a gaming 
template that incorporated the cultural content a specific museum had to offer. After meeting 
with Signe Lundgren from Golden Days, it became apparent that with the information available 
from the organization, it was possible to create more than one template, contrary to what was 
originally planned, on the PlayingMondo platform. After much deliberation, it was decided that 
the team could deliver two finished products, the research mentioned earlier and the manual, 
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specifically to Euman, and two, the walking tour and the site specific game, to both Euman and 
Golden Days.    
3.3.2 Identifying Additional Research Areas 
 One a clear set of project deliverables was developed we required some additional 
background information. It was decided that we needed to know more information on interactive 
learning  and how that information could help build in the development of our educational 
manual, the key aspects on how children learn through games, and what benefits and detriments 
there were to educational video games.  Therefore, we conducted additional research, using 
Google Scholar and the help of a Developmental Psychology Graduate Student at Cornel 
University, in the fields of interactive and instructional game design, psychology of learning 
through games, and children learning through play. This additional research helped us better 
understand how to build instructional games that are still interesting and fun to play. With this 
understanding, we were also able to build our example template games, compile the information 
into a design methodology for the manual that was provided to our project sponsors, and provide 
our recommendations to the future game developers in at Euman.  
3.3.3 Create the Effective Game Design Manual 
 Before the creation of the template game, the background research for the effective game 
design manual had to be completed. By researching the effective development techniques for an 
engaging and instructional game we were able to formulate a design plan for our game templates. 
We summarized and analyzed the information researched into the gaming manual so that Euman 
would be able to use different, more effective techniques when building games in the future. The 
gaming manual we created is meant to work in conjunction with the Mondo Builder, the 
technical instruction for building PlayingMondo games. It was the hope that Euman, in the 
future, would be able to present both guides to their clients and employees so that developers 
will know the psychology and the technical aspects to building effective, educational, and fun 
games on the PlayingMondo platform.  
3.3.4 Create the Template Games 
 In the design of template games, we followed the steps that we developed while we were 
participating in the PlayingMondo training course on WPI campus. Figure 14 illustrates our step-
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by-step top level algorithm that starts at the beginning of the project and terminates at the 
finalization stage of the template games. It can be seen that we started off with the 
PlayingMondo concept, because each game has to follow the unique philosophy that Euman 
envisions in PlayingMondo. Next we conducted research and documented the successful 
techniques of creating good engaging educational games in the manual. The next step was to 
choose a cultural location for our game. This was done by exploring the content that Golden 
Days was able to provide us with. We brainstormed with our contact at Golden Days and came 
up with a list of options, from which we decided by using the following criteria, listed in the 
order of their appearance: 
1. Proximity to the Center of Copenhagen 
2. Outdoor Component 
3. Available Cultural Content 
4. Popularity Among Tourists and Danes 
Once we selected the location, we conducted research on the location to familiarize ourselves 
with some important historical and cultural aspects, and we also collected the available 
information from Golden Days and from the respective museum. After the locations were 
selected and finalized, we proceeded to the game creation methodology that we have developed 
in our manual (Appendix E). 
3.3.5 Testing and Feedback  
 Once the gaming template was completed for the museum specific game, it had to be 
tested to ensure that it functioned properly, and sufficiently engage the potential users. The team 
held a gaming event on Thursday, April 28, and Friday, April 29, for students from the Danish 
International School (DIS) and the other IQP groups at the Kings Gardens. Euman was able to 
provide the team with smartphones with the PlayingMondo application and the templates already 
loaded onto them. The students from DIS and WPI met the team at the site and formed groups of 
two or three per smartphone to play the game, or take the walking tour. The template took 
approximately 45 minutes to complete, and at the end, those who participated were asked to fill 
out a survey, so that the team could get feedback on the template. The survey, which can be 
viewed in Appendix F, were then collected from the testers and analyzed to determine if the 
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template had actually achieved its intended purpose of engaging and educating the users of the 
game, and to make note of any aspects of the template that might need fixing.  
 The walking tour template was not finished in time to test out with the DIS and IQP 
students. The team took the time to walk through   
3.4 Conclusion 
 This section has presented a review of our methods, both for on campus and on-site 
activities. The on campus activities included: 
1. Learning the PlayingMondo Concept and Platform 
2. Playing and Creating PlayingMondo games 
3. Research 
When the project moved to Copenhagen, the objectives of the project changed somewhat, and 
required more research and work on the templates than originally anticipated. Instead of creating 
one template for a specific museum, as had been originally planned while still on campus, the 
team, along with Euman and Golden Days, decided that there was too much information to just 
make one template. Instead, an interactive game design manual was created, research was 
performed and translated into simple terms, and two templates were made in order to incorporate 
the needs of Euman, a company wishing to expand their GPS-enabled smartphone wings, and 
Golden Days, an organization whose purpose is to promote Museums in the Copenhagen area. 
These new objectives were made, met, and were finally carried out with the completion of the 
manual and research, and with the collection of the surveys after the gaming event near the end 
of the on-site project phase. 
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Figure 14: Flow Chart that of Design Process of a Template  
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Chapter 4: Results 
4.1 Introduction 
 In this section, we will start by first discussing how, and why, the team decided it was 
necessary to develop a manual on how to create interactive and engaging educational games, 
briefly discuss the important points presented in the manual, and describe how Euman’s 
PlayingMondo employees critiqued the manual. Next, we will describe the walking tour of the 
Nyhavn area, in particular, how the team came up with themes for the tour, made the final 
selection, and describes highlights presented during the tour. Finally, the game template for the 
Rosenborg Castle and the King’s Gardens will be described; we will start by presenting the list 
of museums that we considered and our arguments in choosing the Rosenborg Castle, then we 
will present the storyline, followed by our analysis of the feedback that was collected from game 
testers. 
4.2 The Manual and Research 
 This subsection of the Results will describe how the team decided it was necessary to 
create a manual on the development of engaging and educational games, the important aspects of 
the manual, and how PlayingMondo employees reacted to and accepted the manual upon its 
completion. The manual, found in Appendix E, is the result of research on interactive and 
engaging game players, and feedback from our Euman mentors. The feedback given on the 
manual from the employees of PlayingMondo was one of the methods of analysis that was able 
to assess the effectiveness of the resulting material. The other method was using the manual as a 
guide during the design of our template game.   
4.2.1 The Necessity of the Manual 
By the end of our on campus research on interactive learning and the methods used to 
engage game players, it became apparent to us that, because this information was so important to 
this project and to the future goals of PlayingMondo, the information needed to be easily 
accessible to game developers in a manual form. While PlayingMondo offered a manual on how 
to build games using their platform, there was no information readily available describing the 
concepts involved in interactive learning and engaging game players for PlayingMondo game 
developers.  
Through our search we were unable to find a single source that succinctly addressed the 
development techniques and concepts in creating those types of games 
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(educational/engaging/interactive). As these concepts are complex, they needed to be broken 
down into simple explanations so that someone who is not an expert in game design can still 
create games that will educate and engage the intended target audience.  This meant that the 
research on both interactive learning and methods used to engage game players had to continue 
on site to have enough information and understanding of the material to create a manual.  
4.2.2 Key Points in the Manual 
Through the initial research of interactive gaming and engaging game players, and the 
analysis of the instructional material PlayingMondo was able to provide, the team concluded that 
PlayingMondo needed another manual if they wanted to be successful in creating games in this 
new field. The “new field” refers to the interactive educational mobile games for cultural 
institutions. However, compared to the Mondo Builder Guide that PlayingMondo provides new 
game creators, the manual created by the team does not explain how to build a PlayingMondo 
game on a technical level, but rather how to create a game that will keep the player engaged on a 
psychological level. The manual, entitled “Effective Game Development Techniques”, includes 
the following sections: 
 What Makes a Good Game 
 Relevance for Instruction 
 Methodology 
 Obtaining Excellent Feedback 
These topics illustrate the “what”, “why”, and “how” of creating engaging and interactive 
educational games.  
The first section, What Makes a Good Game, explains what key aspects are necessary for 
the basic design of a game in order to ensure that the game is able to teach the player about the 
game topic, and draw them into the story so that they stay engaged throughout the game. From 
our background research, we included information from the Interactive Learning section (2.2.1), 
and from the Pervasive Mobile Gaming and Engagement section (2.2.3). The information in this 
section of the manual explains how to: 
 Conduct Background and Cultural Research 
 Develop a Setting 
 Define Roles and Characters 
 Develop Hooks 
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The first subsection explains that without proper knowledge on the subject of the desired game, 
the game will lack the educational material needed to educate the game players. The second 
subsection is closely related to our research on Pervasive Mobile Gaming and Engagement 
(section 2.2.3), which discusses how to develop a setting for a story line in the game. A setting 
includes physical, environmental, temporal, emotional, and ethical dimensions; the importance of 
these dimensions will be discussed in the next section of the manual, and their definitions can be 
found in Appendix E. The third and fourth subsections also come from points raised in section 
2.2.3. These subsections emphasize the necessity of defining roles and characters in a game in 
order to intrigue the player, and developing hooks to keep the player interested throughout the 
game.  
The section on Relevance for instruction, explains why those key aspects, mentioned in 
the What Makes a Good Game section, are relevant in the creation of a game. As mentioned 
previously, no educational game of quality can be created without thorough background and 
cultural, because the educational material present in the game needs to be accurate. The five 
dimensions involved in developing a setting (physical, temporal, environmental, emotional, and 
ethical) are very important to the creation of an interactive educational game. These dimensions 
are crucial because they help the player become fully engaged in the game and develop a 
personal link to the story. Developing a setting has great effect on both Defining Roles and 
Characters and Developing Hooks; the characters of a game have to fit in with the developed 
story line, as do the hooks, or else, there is an inconsistency that will frustrate the player. 
Developing a character that the player can become invested in is important because it makes the 
player feel as though they are leading the character on a fun and educational journey.  
The hooks in a game are the possible choices that the characters can make, controlled by 
the player throughout the game, and the results of those choices are what keep the player 
intrigued. The next section in the manual describes the methods and techniques that can be used 
to effectively make these games.  
The Methodology section explains how to create a game, using the key aspects mentioned 
previously. This section of the manual outlines good methods and tips on how to create effective, 
educational, and engaging games by depicting these methods by using the game template An 
Afternoon with King Christian IV as an example. The Methodology covers: 
 Becoming familiar with the PlayingMondo Concept and games 
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 Researching possible game sites 
 Visiting and choosing the site 
 Developing the Storyline 
 Developing the game 
 Testing the game on yourself 
 Testing the game with others 
Finally, Obtaining Feedback describes how to create a survey/questionnaire about the 
game in order to get the best feedback possible about the structure of the game, the story line, the 
characters, and any problems that may have arisen while the testers were playing. The manual 
even provides an example of a survey to help obtain feedback on the newly developed 
educational game.  
4.2.3 Euman’s Critique of the Manual 
The manual was given to Jacob Fjellerad for critique. Jacob had many positive comments 
with regards to the manual and its future use in Euman’s instructional courses. Jacob made a few 
suggestions that were reflected in the revisions of the manual. For example, Jacob mentioned that 
“with game development [in] PlayingMondo, we often talk about different roles in game 
development, as not many people are great at everything in the process. Some are good at finding 
the good stories, but not at implementing the good stories into actual games … Therefore, you 
could consider [including] a paragraph about such a role based approach to the game 
development.” In response to this statement, the manual was altered so that game developers 
reading it would know that building PlayingMondo games in groups works well when each 
member plays to their strength.  
4.3 The Walking Tour Template 
The walking tour template takes the user through the Nyhavn area and around Museum 
Island of Copenhagen. The tour is approximately an hour long and highlights certain historical 
institutions, statues, streets, and a few other sites along the way, a screenshot, taken from the 
tour, can be seen in Figure 15. This section of our results describes the reasons why the team 
chose to create a walking tour, the methods used to choose a theme for the walking tour, a 
general overview of the highlights that were included in the tour, and the results of the feedback. 
A full description of the highlights in the tour can be viewed in Appendix F.  
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Figure 15: Screenshot of some Walking Tour Highlights 
 
4.3.1 Brainstorming Ideas 
In our first meeting with Signe Lundgren, we discussed the possibility of creating a 
walking tour through a part of Copenhagen. She was really excited about the idea, and the 
publicity of the tour could help the museums in the Golden Days organization. Our sponsors 
from Euman shared Signe’s enthusiasm and interest in creating a walking tour using the 
PlayingMondo platform. The next meeting with Golden Days was focused on themes for the 
walking tour, which all depended on the information that Golden Days would be able to provide.    
The team had previously decided that the tour template should be targeted towards 
tourists. Since most tourists tend to stay in the center of a major city like Copenhagen, we 
wanted the tour to take place in this general central area, as depicted in Figure 16 within the red 
circle. Signe Lundgren, almost immediately, came up with several possible themes for the tours. 
After further discussion there were seven possible themes, as can be seen in Table 2, which could 
easily be developed into a tour, based on the information Signe was able to provide. 
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Figure 16: Center of the City in Red 13 
 
Table 2: Possible Walking Tour Themes and their Descriptions 
Themes Description 
Museums of the 
Harbor Area 
museums that are near the harbor area, specifically the museums and castles on Slotsholmen 
(Museum Island), and a few other historical sites  
Jewish 
Copenhagen 
Follow on the Jewish history and culture in Copenhagen, specifically the Jewish flight, and 
hiding, during WWII. The Tour would include information on the Danish Resistance 
Museum and the Jewish Museum 
Architecture of 
Copenhagen 
take a look at the architectural influences present in the city: the influences that shaped the 
buildings on most streets, the different castles, and even the design of statues and bridges 
Art Museums 
take a tour of the many  art museums that are in Copenhagen; the theme could even have 
been split up into subsections, focusing on different time periods and influences 
Violence in the City 
Discover  the seedy underbelly of the city, the scary historical stories that few like to tell, 
and the villains of time who left their mark in Copenhagen 
Museums with 
Balls 
museums that tend to be more appealing to the male sex; whether it is a museum purely 
about war and crime, sports, or beer, these museums tend to attract more men than women 
History of 
Democracy in 
Denmark 
Follow on the history of how Democracy came to Denmark, and would include historical 
sites like Parliament, some of the castles around the center of the city, and other such sites 
                                                 
13 http://susioh.com/Scandinavia/scan_maps.htm 
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4.3.2 Choosing Tour Theme 
Each theme listed in Table 2 was interesting, was focused mainly on the center of the 
city, and had cultural information available from Golden Days. However, the team faced a 
problem; only one theme could be chosen from the list to be created into a walking tour, and all 
of the choices, as mentioned before, were very interesting. In order to choose the theme, we 
decided to ask a series of five yes-or-no questions for each of the themes, and the one with the 
highest “yes” total would become the theme for the walking tour.  
The first questions asked if the theme had the potential to help Golden Days promote 
museums. Since the purpose of Golden Days is to promote museums, and since the organization 
was a major stakeholder in this project, this criterion became a top priority. The next important 
criterion was that the tour needed to be completed in the time the team had in Copenhagen. This 
meant that if the team believed that a theme would take too much time to turn into a fully 
functioning, and accurate walking tour, then it would not be considered. The next two questions 
were fairly simple. The first asked if the theme for the tour took place in a popular tourist area. 
The second asked if the sites and locations for a particular theme were in one general area, or if 
they were spread out, which would make the tour less desirable. The final question asked if the 
cultural content was easily available to the team. While Golden Days had all the cultural content 
needed, much of the information was not readily available or was not translated into English, 
which would have made the creation of a walking tour difficult.  
Table 3: Criteria for Walking Tour 
 
 
Help Golden 
Days? 
Complete in 
Time? 
In Big Tourist 
Area? 
In One 
General 
Area?  
Easily 
Available 
Content? 
Total 
“Yes” 
Count: 
Museums of the 
Harbor Area Y Y Y Y Y 5 
Jewish Copenhagen 
Y Y N N Y 
3 
 
Architecture of 
Copenhagen N N Y Y N 2 
Art Museums 
Y Y Y N N 
3 
 
Violence in the City 
N N Y Y N 
2 
 
Museums with Balls 
Y Y Y Y N 3 
History of Democracy 
in Denmark N Y Y Y Y 4 
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These questions were posted to every theme on the list, and the total number of “yes” 
responses was tallied, as can be seen in Table 3. Through this method, the theme Museums of the 
Harbor Area was chosen as it had the highest “yes” count of all. However the team made a slight 
change to the chosen theme. Instead of the tour just being about the museums in the harbor area, 
we included the famous, and historical, Nyhavn, a picture of which can be seen in Figure 17, 
which has outstanding cultural relevance in the city, and also offers an amazing view and 
experience for tourists.   
 
 
Figure 17: Picture of Nyhavn 
 
4.3.3 Highlights of Tour 
There are many stops on the walking tour. The idea of this walking tour is to give the 
user information on historical and cultural places in Copenhagen. Some points will contain small 
stories, while other points have information on the museum or cultural venue. Some examples of 
the places on the tour can be found in the list below, the corresponding points can be found in 
Figure 18, and a full list of all the highlights can be found in Appendix F: 
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 Christiansborg Palace [1] 
 Danish Jewish Museum [2] 
 Danish National Museum [3] 
 Museum of Danish resistance  
 Thorvaldsens Museum [4] 
 Nyhavn Area [5] 
 Royal Library [6] 
 Ny Carlsberg Glyptotek [7] 
 Nikolaj Copenhagen Contemporary Arts Center [8] 
 
 
Figure 18: Some Highlights and Possible Walking Tour Path 
 
The user can follow a logical path outlined by the program that will take the user to all 
the destinations. However, the user can stray from the path and only visit the points on the map 
that interests them as well. The tour is very open ended, yet if the user wants a structured tour, 
then this walking tour will give them a guided experience. 
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The information found in various points along the walking tour includes a small amount 
of information about the point, when it is available for visit, and how much it costs. For example, 
the Christiansborg’s Palace point would display the following image (Figure 19):  
 
Figure 19: Information Displayed on Phone at Christiansborg Palace POI 
 
The information conveyed will help the user gather a better understanding about what the 
cultural venue has to offer. The user can then choose to visit this point, or continue with the tour. 
4.4 The Museum Game Template 
The museum chosen for the game template was the Rosenborg Castle and the King’s 
Gardens, located in the center of Copenhagen. The game, entitled “An Afternoon with King 
Christian IV”, is approximately 45 minutes long, and walks the player through some interesting 
facts about King Christian IV, his castle, and the Gardens, all of which are presented through the 
storyline of the game. The storyline for the game can be found in Appendix G. The feedback 
from this template came from those who tested the game, in the form of surveys.  
4.4.1 Choosing a Museum 
From the original, short, list of museums for the location of the game template, (§ 2.3.2) 
none were chosen. This was primarily due to their distance from the project site, or the lack of 
open space for the game to be played, as was discovered when the team actually visited the three 
candidate locations. Instead of using one of those three, a new list of museums within the city 
limits, was drawn up, and the most likely candidates for the location of the template were visited. 
The new list of museums included: 
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 The Rosenborg Castle and King’s Gardens [1] 
 The Danish Resistance Museum [2] 
 The Royal Danish Naval Museum [3] 
 The National Gallery [4] 
These four museums are all located in the center of the city, the boundaries of which are defined 
in Figure 16 in section 4.3.1, as can be seen in Figure 4 below, and seemed to have sufficient 
outdoor space for the game template to be played. The numbers in red correspond to the numbers 
next to the museum names above. 
 
 
Figure 20: Location of Possible Game Venues 
 
In order to choose the location, the team compared each museum against the following 
criteria: Walking distance from main stations, sufficient outdoor component, available cultural 
content, popularity among tourists and Danes. The resulting assessment outlining the criteria 
each museum met is presented in Table 4 below. 
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Table 4: Criteria for Game Template 
 Walking Time 
From Main 
Stations 
Sufficient 
Outdoor 
Component 
Available 
Cultural 
Content 
Popularity 
Among 
Tourists and 
Danes 
Rosenborg Castle 
~ 4 min walk from 
Nørreport Station 
King’s Gardens – 
(40 acres of land) 
Golden Days, 
Internet, Contact 
Most Popular 
Danish 
Resistance 
Museum 
~14 min walk from 
Østerport Station 
Large Green Area 
Behind Park 
Golden Days and 
Contact 
Fairly Popular 
Royal Danish 
Naval Museum 
>30 min walk from 
main stations 
No free space 
Golden Days and 
Contact 
Fairly Popular 
The National 
Gallery 
~7 min walk from 
Nørreport Station 
Østre Anlæg (~30 
Acres of land) 
Golden Days and 
Contact 
Very Popular 
 
 Before discussing the venue chosen for the gaming template, the criteria for choosing the 
location needs to be discussed a bit further. The “Walking Distance from Main Stations” 
measures the approximate amount of time it takes to walk from either Østerport station, 
Nørreport station, Vesterport station, or Kobenhavn H, whichever is closest, to the desired 
location. These are the train stations that every S-train make stops, thus an ideal, and easy, mode 
of transportation for a foreign visitors. The “Sufficient Outdoor Component” and the “Available 
Cultural Content” have both been discussed previously, and are self-explanatory criteria. Finally, 
the “Popularity among Tourists and Danes” measures how popular each site was among both 
tourists visiting Copenhagen, and the Danish citizens. This criterion was the hardest to measure, 
as only one location had an educated estimate of annual visitors, while the other three did not.  
The King’s Garden has an estimated 2.5 million visitors every year; this number includes 
Danes and tourists, which would make it a “popular” site by any standards. The other three 
locations are a bit difficult to judge, as there have been no postings of how many visit each 
museum on an annual basis. However, based on tourist websites
14
 and blogs
15
 about each 
location, we were able to judge the “popularity” of the last three museums based on the content 
that each held. The Danish Resistance Museum and the Royal Danish Naval Museum each have 
                                                 
14
 Sites such as www.copenhagenet.dk and www.visitcopenhagen.com  
15
 Sites such as  http://travel.yahoo.com and http://www.tripadvisor.com which had user reviews on attractions in Copenhagen 
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one large permanent exhibit, and a few, semi-permanent exhibits. It follows that the Danes who 
do visit, most likely do so only once or twice in their life-time. This is somewhat different for 
foreigners, who generally only visit once due to time constraints, and are the majority of these 
museums visitors. This leads to the conclusion that these two museums are more of an attraction 
for tourists than for Danes, which would make these locations “fairly popular” in general. The 
last site, the National Gallery, has only a few semi-permanent exhibits, and many temporary 
exhibits that change on a year-to-year basis. The constantly changing exhibits make this a more 
attractive museum for the Danes to return to a few times a year, instead of a few times in their 
life-time; thus also making this location “popular”. When comparing the popularity of the 
Rosenborg Castle/King’s Gardens to the National Gallery, it does not seem likely that the 
number of visitors who visit the latter does not exceed the 2.5 million of the former, which 
would make the Rosenborg Castle/King’s Gardens the “most popular” or the four museums on 
the list, and the National gallery “very popular”.   
 Based on Table 4, the location that fit every criterion was the Rosenborg Castle and the 
King’s Gardens, a picture of which can be seen in Figure 22. As can be seen in the table, the 
castle and garden is just an easy four minute walk from the train station, and both are very well 
known tourist attractions. In addition, the King’s Gardens instantly caught our attention because 
of the beauty of the area, the history Rosenborg castle holds, and the prominence that the 
grounds have in Danish society (as soon as the weather is warm enough, the King’s Gardens are 
filled with Danes having picnics, playing games, etc.).  
 
 
Figure 21: A Picture of the Rosenborg Castle taken from the King’s Gardens 
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The next action that needed to be taken in order to create this game template was to 
develop a contact with someone from the selected chosen location. In our first meeting with 
Signe Lundgren, we explained the criteria needed to create a PlayingMondo game, and our 
project goals. Signe shared a pamphlet with us that included the names, and locations, of all the 
museums that had formed a partnership with the organization. From that pamphlet, we were able 
to identify four of the museums that were on the new list of museums the team had drawn up 
earlier, hence Table 4, and Signe agreed to help get us in contact with a museum curator from 
any museum on our list. Once we chose the Rosenborg Castle as our top choice, Signe gave us 
the contact information for a curator at the museum: Axel Harms.  
4.4.2 Meeting with the Curator of Rosenborg Castle 
On April 8, 2011, we made our way to the Rosenborg Castle to meet with curator Axel 
Harms. We introduced ourselves, explained the goals of the project, and showed him a prototype 
game that we had made in preparation for the meeting. Axel then gave us a tour around the 
castle, threw in fun facts about King Christian IV and his inventive ideas that were still present in 
the castle, and showed us around the grounds. We ended the meeting by asking how much 
information on the castle and the King’s Gardens were easily available for us to look through to 
start making a story line for the game. Axel assured us there was more than enough information 
available, and even some facts that followed a storyline that he had put together a few years 
before. With all the facts straightened out, we succeeded in creating a partnership with the 
Rosenborg Castle, and in getting information for the storyline of the game template.  
4.4.3 Choosing the Story Line 
With the information that Axel Harms provided us, along with the information that was 
available on the internet, the team began to brainstorm ideas for the gaming template. The only 
problem was that there was not a lot of information about one particular time period. There were 
snatches of information from one decade, and then more information about the next, and so on. 
So, while there was a lot of information at our disposal, there was not a lot of information to 
create a strong story line about one particular time period. We ended up deciding that we should 
take the player through a day in the life of a foreign diplomat coming to Copenhagen to view the 
preparations of the wedding of King Christian IV’s son.  
By choosing this story line, we are introducing the player to the castle, the grounds, and 
King Christian’s history through the eyes of someone who was seeing the sites and learning the 
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information for the first time; this is assuming that those who play the game have either never 
before been to the castle and the gardens (Figure 23), or had never had an official tour. By 
creating the character of the foreign diplomat, the player, who is most likely foreign themselves, 
can relate to being in a strange country with different ideas, tastes, and culture to the character in 
the game. This method of using a character in a similar situation as the player is one that many 
museums and game designers have used in the past to draw in visitors or the users respectively. 
  
Figure 22: A Picture of the Center of the King’s Gardens 
4.4.4 Game Surveys 
The team held a gaming event over three days so that volunteers could come and test the 
game template, of which, a screenshot can be viewed in Figure 24. The volunteers were students 
from the Danish International School (DIS) and the other IQP groups (Figure 25). A total of 13 
testers came to the King’s Gardens, played the game, and filled out a survey, a copy of which 
can be viewed in Appendix I. The surveys were collected from the testers, and then the results 
were recorded, analyzed, and graphed. Table # shows the combined information taken from the 
surveys, with the numbers in the very light green and blue regions representing tally marks of the 
number of testers who chose those answers for each question or statement.  
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Figure 23: Screenshot of Game Template      Figure 24: Students Testing the Game Template 
 
Table 5: Tester information and Feedback taken from Surveys 
Tester Information and Feedback 
Total Testers: 13 Average Age: 20.8 yrs. 
Total Females: 9 Total Males: 4 
  
1 = the worst; 3 = neutral; 5 = the best 
  1 2 3 4 5 
How fun was it?   0 0 3 7 3 
How engaging was it? 0 0 5 5 3 
How educational was it? 0 1 3 5 4 
  
SD = Strongly Disagree; D = Disagree; N = Neutral; A = Agree; SA = Strongly Agree 
  SD D N A SA 
This game engaged and facilitated your learning 0 0 2 8 3 
Your museum experience was fun and educational 0 0 3 7 3 
You would play this kind of game again 0 0 2 7 4 
You would like to see this game used in other 
museums 
0 0 0 7 6 
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 The information taken from the surveys was put into the following two figures. Figure 26 
shows the average values from all thirteen surveys collected, while Figure 27 shows the same 
values taken from the surveys split by gender. In Figure #, the average consensus was that the 
fun, engaging, and educational aspects of the game were between a 3.9 and 4.0 out of 5.0 scale 
(1 being the worst and 5 being the best).  As can be seen in Table 5 above, part of the survey 
asked the game players to answer four statements by Strongly Disagreeing (SD), Disagreeing 
(D), being Neutral (N), Agreeing (A), or Strongly Agreeing (SA) with them. For the purposes 
plotting all the information from the surveys into Figures 26 and 27, the five choices were 
converted to numbers, with SD =1, and SA=5. Based on the data in Figure 26, the players agreed 
that they were engaged and learned playing the game (average of 4.2), agreed that the game was 
fun and educational (4.1), agreed that they would play a game like this again (4.2), and they 
agreed that they would like to see games like this in other museums (4.6). 
 
 
Figure 25: Average Values of all Testers 
 The data was then split by gender and graphed again in Figure 27 below. To summarize 
the data displayed in the graph: the lowest average for the male testers was a 4.0 (good/agree), 
and that highest was a 4.7 (~great/~strongly agree), while the lowest average for the female 
testers was a 3.7 (~good/~agree), and the highest being a 4.5 (good/agree). 
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Figure 26: Average Value of Testers Separated by Gender 
Table 6 shows a few of the comments the testers had to say about what they liked and 
disliked about the game, and the changes that should be made to improve the game. A few 
comments, which were not included in the table below, talked about technical difficulties with 
the software, which were passed on to PlayingMondo employees so that they may try to solve 
those problems. The team only focused on the comments that were directed towards the content 
of the game. Many testers liked the storyline, the sound effects, the questions, the quizzes and the 
active aspects that were presented in the game. However, many of those same testers also 
disliked the amount of text that they had to read, the way the questions were phrased, and some 
still felt isolated by the game.  
 
Table 6: Comments about the Game 
Comments about the game 
Likes Dislikes 
What can be 
improved? 
"interactive stations" "a bit wordy  and a lot of text" "add more questions/quizzes" 
"cute story" "questions were too confusing" "more interactive stuff" 
"fun facts" "did not learn a lot" "Needs clearer instructions" 
"activities and sound 
effects" 
"too advanced vocabulary" "more information" 
"fighting with phone" "too isolated" "Scavenger hunts!" 
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The gaming events proved to be a success in obtaining feedback on the game template. 
The data shows that while many liked the game, there is still room for improvement, especially 
between genders. This kind of data helps improve the quality of interactive and engaging 
educational games, by showing the developer what areas need to be strengthened in the game, 
and what areas have already been successful.  
4.4.5: Summary 
 This section brought together and analyzed the three deliverables the team had been 
working towards since arriving in Copenhagen: creating the manual on how to create engaging 
and interactive educational games, a site specific game template, and a walking tour. The manual 
and the site specific game at the Rosenborg Castle were completed in time to be critiqued by 
PlayingMondo employees and tested by IQP and DIS students. The feedback from our 
PlayingMondo mentor was positive and suggested future use in training new game developers to 
the company. The surveys collected from those who played the game were, overall, positive. 
Based on this feedback, the team recognized that the game could be improved upon to fully 
achieve its purpose of engaging and educating the game players in an interactive manner. The 
walking tour was completed before the end of the project, but not in time to be tested by the IQP 
and DIS students. The team, however, did test the tour to ensure that everything ran smoothly, 
and there were no mishaps anywhere. Despite the walking tour going untested by others, the 
three goals of this project were completed in time.  
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Chapter 5 Conclusions and Recommendations 
In this paper we presented an overview of factors that come into play in the creation of 
engaging and interactive educational games. Through extensive research of interactive learning, 
pervasive mobile gaming, museum engagement, and learning through play, we developed our 
background knowledge that helped us make a judgment of how this project can help Euman 
fulfill their goals in moving into the market of educational games. During the on-site portion of 
the project we developed a manual of effective game development techniques, which will be 
targeted to educate game developers and guide them in the creation of interactive and engaging 
educational games. Together with this manual we released a game that follows the step-by-step 
methodology outlined in the manual  and is an example of an interactive and engaging 
educational game that was built following the guidelines outlined in the manual. With this we 
hope that Euman will be able to effectively instruct new PlayingMondo game developers in 
creating engaging educational games. 
In the following subsections we will discuss our recommendations tailored towards 
various aspects of PlayingMondo. In subsection 5.1 Recommendations on Improving Gameplay, 
we will address the technical improvements that we believe are important to be implemented in 
order to make the platform more intuitive and easy to use for new game developers. In 
subsection 5.2 Recommendations on Engaging and Educational Games, we will discuss the 
guidelines that we have developed for designing interactive and engaging educational games. In 
subsection 5.3 Potential PlayingMondo Locations in Copenhagen, we will list possible venues 
for further game development in the future. Last, but not least, we will also recommend groups 
that could prove useful if partnered with by Euman in subsection 5.4 Recommendations on 
Partnering with Other Groups. 
5.1 Recommendations on Improving Gameplay 
Although a fun program, our group has come across some technical limitations in 
PlayingMondo. Sometimes it seems that you have to add unnecessary POIs or APs to implement 
simple tasks that should be easily available in PlayingMondo. For example, in Afternoon with 
King Christian IV, there is a portion of the game where you can hunt ducks using the live view 
mode. There were six ducks in total, visible by sort order, such that when one duck is shot, the 
next duck will appear. To make the game harder, the ducks only appear for 30 seconds and then 
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they disappear again. The plan was that a skilled player could shoot all 6 ducks, while other 
players might not be able to earn all of the duck hunting points, thus creating a competitive 
environment. However, when trying to implement this duck-hunting portion of Afternoon with 
King Christian IV, problems occurred. Even though the ducks were set to visible by sort order (1 
– 6) and their show times were set to 30 seconds, all the ducks showed up at the same time for 30 
seconds and then they all disappeared. Another problem was that if a point is not activated, the 
next point (assuming it is visible by sort order) will not show up. So even if the ducks showed up 
and disappeared at the right time, a player who missed a duck would never move on because the 
previous point was never actually activated.  
We eventually established a work around adding in extra APs and changing the idea of 
the duck hunt, but the inflexibility and technical difficulties of the PlayingMondo program were 
frustrating. PlayingMondo‟s potential is very high, but it seems to be limited by the technical 
aspects of GPS and the software as opposed to the ideas and business side of Euman. With a 
strong focus on the further development of the PlayingMondo software platform PlayingMondo 
will succeed as a GPS location based mobile gaming platform. 
As another recommendation, while working on the Nyhavn and Museum Island walking 
tour, there were times when it would have been helpful to go to a website for more information. 
If possible, it would be very interesting to be able to directly go to a URL from the 
PlayingMondo application. For example, a user activates the POI near the National Museum of 
Denmark and a doc is displayed with some information and a URL. The user can go back to the 
map or click the URL. If the URL is activated, PlayingMondo minimizes, and then the default 
browser displays the information from the URL. This should not be too difficult as 
PlayingMondo already saves your game in live time when you minimize it. 
5.2 Recommendations on Engaging and Educational Games 
We recommend using the manual, Effective Game Development Techniques, in 
conjunction with the MondoBuilder User Guide during the instructional courses taught to new 
employees and other game developers. The Effective Game Development Techniques manual 
will help students of the Euman PlayingMondo instructional courses understand the subtle 
nuances of creating engaging, fun, and educational games. 
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5.3 Potential PlayingMondo Locations in Copenhagen 
Through our research, we identified a number of parks, gardens, and museums that would be 
a good place for a PlayingMondo playground. Although we chose the Nyhavn area and 
Rosenborg Castle/King‟s Garden, there are a plethora of locations in Copenhagen that are worth 
taking the time to investigate. For example: 
 Frederiksberg‟s Have, Søndermarken, and the Copenhagen Zoo area 
 Dyrehavsbakken 
 Public Parks such as Fælledparken 
 Botanisk Have 
 Museum and walking tour venues that were considered for this project 
5.4 Recommendations on Partnering With Other Groups 
We believe that it will be a useful asset for Euman to consider partnering with a few select 
organizations that could provide help in developing games in PlayingMondo. A few 
organizations that we believe would be interested in PlayingMondo are listed below: 
 Golden Days 
o They have a partnership with 68 museums in Copenhagen, many of which have 
outdoor components. 
 Danish Cycling Federation 
o Although we have not made contact with them, we know that they are interested 
in using smartphones for scenic bike tours around Copenhagen. 
 Rosenborg Castle/King‟s Garden 
o Although we made a game for this location, the curator Axel Harms sounded very 
excited about our project and would likely be interested in additional 
PlayingMondo projects. 
Finally, we highly recommend that whatever new games are created, that there be an 
effective feedback path established to the game developers. This can be accomplished through 
the use of feedback forms or the rating system already in place in the PlayingMondo application. 
An option to leave comments, as well as the numerical rating, would give the developers more 
informed feedback on how to create better games. 
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Appendix A: Bibliography and Annotations 
Appendix A1: Mobile Gaming 
 
Bell, M., Reeves, S., Brown, B., Sherwood, S., MacMillan, D., Ferguson, J., et al. (2009). 
Eyespy: Supporting navigation through play. Paper presented at the Proceedings of the 
27th International Conference on Human Factors in Computing Systems, 123-132.  
 
This paper discusses a mobile application called EyeSpy, which is a pervasive game, which keeps 
as a by-product user’s media content. As a side effect of game-play, EyeSpy produces a 
collection of recognizable and findable geographic details, in the form of photographs and text 
tags, that can be repurposed to support navigation tasks {17 Bell, M. 2009;} . 
Cited by Tayyar Rzayev 
 
Korhonen, H., Saarenpää, H., & Paavilainen, J. (2008). Pervasive mobile Games–A new mindset 
For players and developers. Paper presented at the Fun and Games: Second International 
Conference, Eindhoven, the Netherlands, October 20-21, 2008: Proceedings, 21.  
 
This paper Talks about differences between stationary computer games and mobile games. 
Mobile games differ from traditional games in that they expand spatio-temporal and social 
aspects of gaming. {19 Korhonen, H. 2008; 19 Korhonen, H. 2008;}. The author also talks about 
design challenges in mobile games, which he refers to as pervasive games. Designing pervasive 
games can be a challenging task, since it is not only limited to the virtual game world, but 
designers must consider information flow from the real world into the game world and vice versa 
{19 Korhonen, H. 2008; 19 Korhonen, H. 2008;}. 
Cited by Tayyar Rzayev 
 
Montola, M., Stenros, J., & Waern, A. (2009).  
Pervasive games: Theory and design,  
Morgan Kaufmann. 
 
This book seems to describe the most important design considerations of pervasive games, as 
defined by the author as games that require you to stop sitting in from of the computer, and 
transport your gaming environment into the real 3-dimentional world {18 Montola, M. 2009;}. 
Right now this book is only available to read through Google books, but I am planning on getting 
an Inter-Library-Loan. 
Cited by Tayyar Rzayev 
Barkhuus, L., Brown, B., Bell, M., Sherwood, S., Hall, M., & Chalmers, M. (2008). From 
awareness to repartee: Sharing location within social groups. Paper presented at the 
Proceeding of the Twenty-Sixth Annual SIGCHI Conference on Human Factors in 
Computing Systems, 497-506.  
This paper is a fairly recent proceeding which builds upon studies of mobile games in everyday 
life (Bell 2006). The authors discuss Social aspects of mobile gaming, especially of mobile social 
network, where one of important factors is considered messaging and constantly updating one's 
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status. The authors tested this in a mobile game environment, which I believe is an interesting 
insight to look at before we start attempting our game. 
Cited by: Tayyar Rzayev 
Bell, M., Chalmers, M., Barkhuus, L., Hall, M., Sherwood, S., Tennent, P., et al. (2006). 
Interweaving mobile games with everyday life. Paper presented at the Proceedings of the 
SIGCHI Conference on Human Factors in Computing Systems, 417-426.  
In this paper the authors discuss a game called Feeding Yoshi, which is a long-term, wide-area 
game, another concept, I think worth looking into. This paper as far as I can tell was very popular 
at the conference of Human Factors, so it will definitely be an interesting read. It also discusses 
how the game was played in three different cities, another aspect of our project (we are planning 
to make a game template playable in US as well as Denmark). The author mentions that the study 
also included interviews, diaries and logs of people's reactions to the game, which might be an 
important factor. 
Cited by: Tayyar Rzayev 
Cao, X., Forlines, C., & Balakrishnan, R. (2007). Multi-user interaction using handheld 
projectors. Paper presented at the Proceedings of the 20th Annual ACM Symposium on User 
Interface Software and Technology, 43-52.  
This paper seems to be on pretty advanced mobile computing. From first sight, it suggests that the 
authors created an application, or rather a system that takes individual images seen by separate 
users and combines them to perceive what both of them would see together. An interesting 
concept, which may be applied to our project if we look into multiplayer gaming, which, as we 
discussed in our meeting with the liaison Sunday 1/23/11 is one of the options we are 
considering. 
Cited by: Tayyar Rzayev 
Eschenbrenner, B., & Nah, F. F. H. (2007). Mobile technology in education: Uses and benefits. 
International Journal of Mobile Learning and Organisation, 1(2), 159-183. 
This article really focuses on the effects of mobile education. It really delves deep into the true 
advantages and disadvantages of mobile gaming and interactive learning. This will be a great 
source to help balance out any bias. Obviously Euman is trying to push for this mobile gaming 
and interactive learning, but an article like this could point out some really big flaws that this 
system might have. It could also prove to help persuade the Museums of Denmark trust Euman’s 
product, and really use it to the full potential. 
Cited by: Mike Solano 
Facer, K., Joiner, R., Stanton, D., Reid, J., Hull, R., & Kirk, D. (2004). Savannah: Mobile 
gaming and learning? Journal of Computer Assisted Learning, 20(6), 399-409.  
This is an incredible source! Not only does this article walk through the process of making an 
interactive game that is engaging and educational, but an actual experiment was conducted. 
Children played the game and results were taken. This will be especially useful after the training 
course our team is taking has been completed. We can compare our own results of playing the 
game with that of the children. It will be interesting to see how the differences in the game and 
the age differences affect the results.  
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Klopfer, E. (2008). Augmented learning: Research and design of mobile educational games The 
MIT Press.  
This is a book that has been recently written, dedicating its research to mobile educational games. 
This is an excellent source of information because our project deals so heavily the idea of mobile 
educational games. Even better about this source is the fact that it is a book, and not just an 
article. The amount of information from cover to cover is astounding. 
 Another benefit is that this is from the MIT Press. This means that there might be a 
decent chance of us being able to interview the author himself, as MIT and WPI are in good 
relations and are one of the most prominent engineering schools in Massachusetts. 
Cited by: Mike Solano 
Licoppe, C., & Inada, Y. (2006). Emergent uses of a multiplayer location-aware mobile game: 
The interactional consequences of mediated encounters. Mobilities, 1(1), 39-61.  
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Schwabe, G., & Göth, C. (2005). Mobile learning with a mobile game: Design and motivational 
effects. Journal of Computer Assisted Learning, 21(3), 204-216.  
This article can be very useful, because the author describes mobile game design very similar to 
the one we will be working on. It talks about an orientation game in a university, which is one of 
the options we are choosing from. The authors discuss such issues as outdoor and indoor 
localization, real-time response and map-navigation, all of which sound very relevant to our 
project. Overall, having built and tested this game, the author, I think, has a lot of valuable 
information to share with us. 
Cited by: Tayyar Rzayev 
 
 
 
 
Appendix A2: Interactive Learning 
Aha, D. W., & Molineaux, M. (2004). Integrating Learning in Interactive Gaming 
Simulators2004, 4 
This journal article seems very useful in understanding why interactive gaming is important, and 
how this can be achieved. This particular article shows where the motivation (for this particular 
game research) came from, and how related work affected the motivation, how the writers wanted 
to specifically apply interactive gaming to learning research and methods, the approach they took, 
and finally, what progress was made and what was still left to research. While this article may not 
specifically relate to our project, it can show the team a method of approaching the project with 
Euman.  
Cited by: Adriana Martinez-Betancourt 
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Bringsjord, S. (2001). Is it Possible to Build Dramatically Compelling Interactive Digital 
Entertainment (in the Form, e.g., of Computer Games)?, 1(1)  
This particular article is going to prove very usefully when the Copenhagen Gaming Team tackles 
the issue of compelling the intended audience of the PlayingMondo game. This article 
specifically addresses the topic of compelling the user of the Interactive “Digital Entertainment”. 
It gives specific examples of why certain games can only captivate a small age range (usually 
children), while other games, especially multi-player online games, can not only captivate a larger 
audience for a longer period of time, but it can also span a few “generation” of users. The article 
is broken down into explaining: “The Issue” of captivating the intended audience, what a good 
narrative and artificial intelligence can do for a game, what challenges lie in the way of anyone 
trying to create a game, roadblocks a single person can come up against and ways to get around 
them, and finally, how to test the interactive game. All of these factors seem very pertinent in the 
upcoming project.  
Cited by: Adriana Martinez-Betancourt 
 
Caulton, Tim (1998). Hands-On Exhibitions: Managing Interactive Museums and Science 
Centres. New York: Routledge. 
Champion, E. (2004). Heritage Role Playing - History as an Interactive Digital Game, 29-35.  
This article could potentially be used for the project. It deals directly with creating an interactive 
game that is based on heritage environments to achieve the goal of both engaging the user and 
educating them as well. The first issue that the author addresses is that games tend to “muddy” 
historical facts and settings, and can often leave the user with an incorrect view of what that 
heritage actually represents. The next issue is addressing the question: if an interactive heritage 
game can animate the past in a more engaging way, will the entertainment factor help or deter the 
education factor? This article goes very in depth on some interesting issues, ranging from the pros 
and cons of computer games, cultural environments, the lack of cultural presence in games, 
unnecessary fear in games, and to historical reconstructions. The author concluded that because 
culture is always biased, and has no clear cut facts, but rather based on the world-view of each 
individual, that it may be easier to actually teach through certain vagueness and uncertainty, and 
have the game, instead, depend on social learning.  
Cited by: Adriana Martinez-Betancourt 
Juul, J. (2001). Games Telling Stories?, 1(1), 10.  
This article can prove to be very useful when the team is developing the game itself. It is another 
article that is stressing the importance of a good story-line in an interactive game. It starts off by 
stressing the importance of storytelling itself (the narrative, ideal stories, back-stories, similarities 
between the game world and reality, etc.). Then the article delves into the problem of translating 
the game idea, and the story into the actual game. Making the story too complex will turn people 
off, but making it too simple will bore the user, however, there is also the problem of making the 
game too much like reality at times, these are the issues that programmers must be away of. The 
next important aspect of the game lies in the timing. Once again there is the issue of making the 
game too long and frustrating the user, versus making it too short and boring the user. This article 
hits some fantastic issues that can help the team overcome some obstacles that may arise in the 
future, and it explains it very well using common American pop culture.   
Cited by: Adriana Martinez-Betancourt 
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Rieber, L. (1996). Seriously Considering Play, 44(2), 43-58.  
Appendix A3: Danish Culture 
Birket-Smith, K. The paths of culture; a general enthology (English)  
This particular book will not be an asset to the group. It deals more with how the human race 
started out very primitive and became civilized, than it does with the heritage of a single race of 
people. This will not help with creating the interactive game for Euman. It would be of more help 
to a rookie anthropologist.  
Cited by: Adriana Martinez-Betancourt 
 
The museum of Danish resistance 1940-1945. Retrieved 01/28, 2011, from 
http://www.natmus.dk/sw23424.asp  
 
This reference looks like it will be very helpful when choosing museums to get in contact with 
about making the location a site for the cultural game. The history of the Danish resistance during 
Nazi occupation could prove to be a fun topic that those of all ages might wish to pursue. Exhibits 
are both in English and in Danish, which would be a great help for the team to go in and learn 
about the museum, as well as tourists who wish to go visit. It would probably prove to be moot as 
an actual location for the game, as it is completely indoors, but it is possible to maybe incorporate 
the history and resistance of the Danes against the Nazis in the game itself. This museum may 
also offer some insight to the core of the Danish people and allow us to structure the game around 
their sense of loyalty to their country. The website is very detailed, and very easy to navigate. 
Cited by Adriana Martinez-Betancourt 
 
Open air museum. Retrieved 01/28, 2010, from http://www.natmus.dk/sw20384.asp  
 
This reference offers the team a very possible game locale. The Open Air Museum is outdoors 
and offers quite a bit to see for all ages. The game can be centered on their main attractions; the 
smallholder’s cottage, Garden and Health, and the Cradle of Industry. The theme of the Open Air 
Museum is for the visitor to “take in a little of the cultural history of everyday life as it used to be 
at the time of Hans Christian Andersen”. This would be perfect as the location of at least one of 
the games, especially since most of the world at least knows of Hans Christian Andersen’s 
fairytales. The 86 acres offers a lot of land for children to be active, and for parents to have a nice 
stroll. The website itself does not offer too much information on the actual museum, but it gives 
enough to push the team to do further research into possibly making it the location of the game.  
Cited by: Adriana Martinez-Betancourt 
 
THE ROYAL DANISH NAVAL MUSEUM. (2010). Retrieved 01/28, 2011, from 
http://www.orlogsmuseet.dk/info/eng.htm  
This reference offers a possible locale for the game that Euman wishes to develop for cultural 
heritage. The site indicates that the museum has an indoor portion and an outdoor portion, which 
would be good for a game – as the player could first learn the information first hand, and then 
apply it later in the game. The site also states that there is a kids section of the museum, so 
another game, or level of a game, could be specifically for kids to run around and have fun. 
Another fun aspect about this museum is that it is in Copenhagen, which is a plus, no extra 
traveling needed.  
Cited by: Adriana Martinez-Betancourt 
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Viking ship museum. (2011). Retrieved 01/28, 2011, from 
http://www.vikingeskibsmuseet.dk/default.asp?contentsection=3964B7C731974A1DA15
F5741EA743FE9&zcs=  
This reference not only offers up a lot of good, useful information (dates of exhibitions, 
information on their Viking boatyard, a lot about their maritime archeology, the research that is 
performed there, and about the museum in general), but it also offers a lot of pictures that make it 
seem like a perfect location for the game. Almost the entire place is outside, a small inside 
portion too, but most of them museum is dedicated to the boats, the boatyard and the research 
being performed. This means that the game does not have to only revolve around history, but can 
focus on the science that goes on there too.  
Cited by: Adriana Martinez-Betancourt 
 
Welcome to tøjhusmuseet - the royal Danish arsenal museum. (2010). Retrieved 01/28, 2011, 
from http://www.thm.dk/info/eng.htm  
This reference offers up a lot of fun information on the museum; however it indicates that the 
entire museum is indoors. The fact that it is all indoors takes it off the list of possible locations for 
the game to take place, but the site, and possibly the museum, can offer a lot of information on 
Danish military, and how the Danes view war. This can be a possible topic that can be 
incorporated into the final game.  
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Worcester Polytechnic Institute Electronic Projects Collection: 
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This IQP report will be of great help. Not only does the report have great insight into conducting 
research in Copenhagen, but this group worked with Euman, our current sponsor. There is a 
wealth of information about the Euman Company in this report that will be of great use to our 
group.  
Hopefully, we might even be able to get in contact with the members of this group and conduct 
some phone or email interviews. The knowledge that this group has about our sponsor can really 
give us a huge advantage into how to better work with the Euman Company. 
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Appendix C: Game Plan 
 
Purpose: The greater purpose of game. It doesn’t have to be measurable.  
For example. Purpose: "To create a better learning form" 
 
Goal: What should user have gained after playing game? Goal should be measurable 
For example. Goal: "Guide around The Viking Ship Museum" 
 
Target user 
group: 
Type and age group  
"Museum Visitors of all Ages 
Time: How long is game expected to 
last  
 
Description: What is the concept / story of game? 
 
Instruction:  Menus for instructor  
 
Playground: Is it a template game? Which Playgrounds is it on ? 
Copyright: Who owns the game? 
Functions: Which functions/actions are used? "punch, poi, activate-on-click..." 
Abbreviations: If any abbreviations used, what do they mean? 
 
What Point Icon Document Note 
Start      
     
     
     
     
     
POIs have light grey background and ActionPOI‟s have normal white background 
 
 
 
Add new columns in table, if necessary, for example 
Where vbs Point Icon Document Note 
      
      
vbs = visible by sort order 
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Appendix D: Mondo Builder Guide 
MondoBuilder 
User Guide 
Introduction 
Mondo Builder is the game development tool for PlayingMondo. It is simple to use and has 
endless possibilities in regards to experimenting and challenge the technology for fun and 
educational activities across subject and age. 
This user guide will show you how to create a virtual playground along with all actions and 
documents your game should include. For the best result, outline your game before you get 
started.  
The following is a brief definition of the common terms of Mondo Builder: 
Playground: A playground, in the PlayingMondo terminology, is an area with a geographical 
position, which the user defines. It‟s the basis for all games. All games are linked to a 
playground(s).  
Game: A game is connected to a playground. It has one or more categories of points and a 
mission for each of these. A game consists of one or more POI‟s. 
POI – Point of Interest: A POI is a point with a geographical position. It can contain documents 
like images, sounds, text and/or SVG (Scalable Vector Graphics). A POI can have one or more 
Action POI‟s (AP‟s) – (see below) attached. When a POI is activated, the AP(s) will appear. A 
POI can thus be regarded as the entrance to a track or a level. 
Action POI (Action Point of Interest) – AP: An AP is a point with a geographical position. An 
AP can contain documents like images, sounds and/or text – just like the POI. An AP can have 
different effects and/or actions. 
Documents – Docs: Documents are the content that appear from a POI and/or AP. It can be 
images, sound, text and/or SVG (Scalable Vector Graphics). Documents can be prioritized so 
that the user sees them in a certain order. 
Templates: Games, POI‟s, AP‟s and documents can all be made as templates. Other players, on 
their playground and/or games, can then reuse these templates. 
 
Playgrounds 
The playground provides a framework and basis for any games that you‟d like to develop and 
install. To get started you need to open Mondo Builder: 
Chose Workshop > Mondo Builder 
 
Create Playground 
Use the map to find the area where your playground should be placed. You can use the zoom 
tool in the lower left corner to get exactly where you want to be.  A red dot appears on the map. 
You can move it around with the pointer. Later, if you are not happy with the location you are 
still able to move it. When you click Save Pos the playground will automatically save. 
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Chose Create new playground 
Click on map where playground should be – a red dot appears 
Click Save Pos in upper right corner 
Playground Data 
The Playground Data window pops up. Choose a name for the playground and type it in the 
Name field. You can also add a Description of the playground. This is useful for other users 
who otherwise do not know the playground.  
 
The Bad network coverage should be checked if the playground is placed in areas with bad 
network coverage. If selected, the game will automatically load before start. In addition, you can 
type information about the network coverage. This message will be displayed when loading the 
playground. 
If you have other members on your team they will show up in the Co – Admins field. For 
administrator privileges, check the box.  
Click Save changes and your playground will show as an orange flag on the map.  
When done creating the playground it will show as an orange flag on the map. The name of the 
playground will be listed to the left.   
If you have more than one playground created within the viewable area, they will show up in 
alphabetical order.  
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On this screen you are also able to search for other playgrounds either in current, viewable area, 
by playground name or even by game name.  
 
Following icons for playground editing is available: 
Change playground position. When clicked a red dot appear and the playground can be 
moved. When satisfied click Save Pos.  
Show playground on map.  Click and the map will pan to the requested playground and 
place a red pin in the center of the flag. 
Edit playground data. Click and the window with playground data will appear. Make 
changes and save.  
Delete playground.  
You are now ready to create games. 
 
 
Games 
There are two ways you can add games to your playground: 
Create new game. This option will let you create a new game from beginning 
Install game. This option will let your install an existing game from another playground.  
In the following, both options will be described. 
Create new game 
To start, click on the orange flag on the playground and choose Create new game. The default 
Game name can either be changed or left as is. 
1. Click on orange flag 
2. Chose Create new playground 
The game settings window appear.  
83 
 
 
Game Data – Scores: 
There are different types of points to choose from. By checking of the box(es) next to the 
symbols and setting the values for Win Score, Initial Score and Fail Score the criteria of the 
game will be made.  
Score types: Select type(s) of scores that fits with your game. They all work the same way, just 
different icons. 
Win Score – shows how many/much you‟ll need to win the game.  
Init Score – Shows how many/much the player will start with. 
Fail Score – shows how many/much you‟ll lose of the checked symbol – this way it is possible 
to lose the game.  
Exact match – If selected the points listed has to be matched – neither less nor more – to win the 
game.  
Game time – List how many seconds the game may last to completion. 
Click Save Game. 
 
Game Data – Icons: 
As described in the beginning of this User Guide POI stands for Point Of Interest and in this 
section you can upload different pictures for each of your POI‟s:  
POI – standard POI that can be used anywhere 
Start POI – the point where the game starts 
Action POI – any point in the game where action is requested. 
Please be careful with what type of pictures you upload. .PNG are the best. 
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Advanced Game Settings 
It is not absolutely essential to set these settings in order to create a game, but sometimes more 
details are needed to execute the game in a specific way.   
Game type 
Default: Most common. GPS functionality is activated  
Hide scoreboard: Same as Default, but point scores are not displayed on mobile device 
Indoor game: Same as Default, but GPS is deactivated on the mobile device. 
Update rates 
Tracking update rate: This setting is measured in seconds and will indicate how often the 
position of the player is calculated. The lower  the rate the more accurate path is shown in 
Livemap on Playingmondo.com. 
Tracking upload rate:  Measured in seconds and will determine how often the tracked positions 
are sent to server.  
 
 
Global radius  
POI and Action POI default radius in game level. These values are used as default, if they are 
not specified on the settings for individual POI or Action POI. 
Game maps settings 
Recommended map type: Choose between any of the map types in the pull down selection. 
Preload map: If selected, the map will be cached on the mobile device prior to starting the 
game. This can be useful especially in bad coverage/slow data connection areas. 
Activate Action POI’s manually: This selection will make it possible to activate Action POIs 
by clicking on them, not only by walking into them. 
Show AR icon: AR stands for Augmented Reality. In PlayingMondo you can mix real view with 
the virtual view. If selected, there will be a short cut to Liveview on the screen. Liveview is a 
different way of playing – you will view the „world‟ through the integrated camera of the phone. 
If it‟s a shooting game, a crosshair and a shooting button will appear and the POI/AP activates 
upon shooting. 
Template: Select this if you‟d like to share the game with other players. 
Game Messages 
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The Mission completed message and the Mission failed message are both user defined text that 
will show up when a game is either completed or failed.  
Mission completed sound: Upload a sound file and it will be played if the game is completed 
successfully 
Mission failed sound: Upload a sound file and it will be played if the game failed 
Timer start sound: Upload a sound file and it will be played the game starts 
Action Point enter sound: Upload a sound file and it will be played when the player enters the 
set radius of the AP. 
Background sound for game: Upload a sound file and it will be played in the background 
throughout the game. It will play in loop. 
Click Save game and you are now ready to add content to the game. See POI in chapter 4. 
Install game 
After you have chosen your playground, click Install game. If any existing games are available 
to install, a list will show up. 
1. Choose a playground 
2. Click Install game 
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Install template game  
A template is a game that another user has created and chosen to share with others. The game is 
ready to go however; you still need to adjust to current playground. 
Choose a game 
Click Install  
Check The PlayinMondo agreement 
Click Agree  
Click Install  
The game is now placed on your playground.  
 
 
Copy/move games from other playgrounds  
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These are games that you are the owner of and have created for your other playgrounds. Again, 
they are ready to go but need to be adjusted to current playground. If you move a game, it will 
permanently be removed from its original place.  
Game Functions 
For each game there are three functions for general editing of the games:  
Game Info – A window showing general information about the chosen game will appear 
Edit game – A window showing the details about the chosen game, will appear. 
Delete game – The chosen game will be deleted. 
 
 
Point Of Interest - POI 
The basics for playing PlayingMondo are the POI‟s or Point Of Interest.  
A POI is a specific point location that shows something on a map.  In PlayingMondo the POI‟s 
are also on specific locations and when the point is entered they will provide some kind of 
information on the screen of the mobile device. The information can be text, pictures and/or 
sounds.  
Import POI 
When a playground and framework of the game has been designed it‟s time to add the content of 
the game. Adding POI‟s, with different tasks included, does this.  
Every time you create a new game, a Start POI is per default added. For additional POI‟s you 
can either import an existing POI or add a new. If a general change is required for all POI‟s in 
your game, you can choose Edit all POI‟s. The following will describe these functionalities.  
 
 
Import POI – Template POI 
Choose the Playground and game to work on.  
Find and click Playground 
Find and click the desired game 
A new window will show 
Click Import POI 
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From the list, which appears in the window, chose the template POI you‟d like to add to your 
game.  
 
Click Yes to confirm 
A red dot appears – move it to position 
Click Save Pos in upper right corner 
A window with the existing data for the chosen POI will appear. You can either keep them as is 
or change if needed. For more information about the POI data see Add new POl. When done, 
click Save changes and the POI is ready and viewable on the Playground map. 
 
 
Import POI from Wikipedia 
In this section you can import data from Wikipedia to easily create content.  
Choose the Playground and game to work on.  
Click Import POI 
Click Import From Wikipedia 
If any Wikipedia content is available in your current map area it will show up on the list when 
you hit Find. The list will be displayed and more information will show when mouse pan over. If 
you know what you are looking for, a keyword can be entered.  
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Click on Icon to import 
Click Yes to confirm 
A red dot appears – move it to position 
Click Save Pos in upper right corner 
A window with the existing data for the chosen POI will appear. You can either keep them as is 
or change if needed. For more information about the POI data see Add new POI - General. When 
done, click Save changes and the POI from Wikipedia is part of your game and is ready and 
viewable on the Playground map. 
Add new POI  
Choose the Playground and game to work on.  
Find and click Playground 
Find and click the desired game 
A new window will show 
Click Add new POI 
A red dot appears – move it to position 
Click Save Pos in upper right corner 
You are now ready to add the different features that you‟d like to be linked to your POI.  
 
Add new POI – General 
POI Name: Is required and has to be completed. 
Description: Description is optional – if added it will only be used internally and is not visible 
for the players. 
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Visibility: 
Visible – Default. Will show the POI. 
Non-Visible – The POI is hidden, but still functioning 
Visible by sort order – Will show the individual POI‟s in sort order which is defined in the below 
field. 
 
POI type: 
Start POI – is needed in all games and has basic information that allows the user to easily 
identify this on the Map, and is the first thing they see when starting a new game. 
End POI – serves as the game ending POI and notifies users that they have completed their 
mission with a document that is loaded with corresponding text/sounds and icons. 
Standard POI – Does not have a specific function such as Start and End – it will typically be 
used in all other situations where a POI is needed. 
Sort order: The POI can be divvied up so that they will only be activated in a specific order. The 
lower value will be activated first. Example 1,2,3. 
POI Radius: The individual POI can have a user-defined radius for activation. If left blank the 
default is 50‟ / 15 meter. 
Template: Select if you wish to share your POI with other users. 
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Add new POI - Icon 
 
When clicking on the Icon tab a window will show where the choice is either to pick an Icon 
from Gallery or upload a new. The Gallery is for already uploaded Icons. If a new Icon is 
uploaded the format has to be either .png or .jpg and max. 2MB in size. 
 
Add new POI - Actions 
 
Number of AP’s displayed: To make the game more interesting you can add a number of AP‟s 
and next time the game is played, random AP‟s will be displayed. 
POI Expiration time (sec):  Number of seconds the AP‟s are visible following activation of 
POI. 
POI Start time (sec): Indicate the number of seconds it will take from start of game until this 
POI will become visible.  
POI Show time (sec): Number of seconds this POI is visible in total. 
Don’t open: If selected, the POI is visible, but content is not. This function is typically used to 
only display the AP. 
Run code: If selected, the associated AP‟s will be linked in a certain order. Read more about this 
in the Action POI section. 
Turn off GPS: If selected, GPS is disconnected. Can be used both for indoor as well as outdoor 
games. 
Auto close: If selected the POI will, after display, automatically close and return to the game 
map.   
Open only once: This will only make the POI open once even if the player return to the same 
point/area where the POI is located.  
Bluetooth: This is for games that use Bluetooth devices. Add the MAC address (without the 
colon “:”) of the Bluetooth device. This is useful if the game is for indoor use and where 
Bluetooth activates the POI. 
NXT: This is build games with Lego Mindstorm®. Add the name of the Lego Mindstorm 
program. Knowledge about the Lego Mindstorm is required.  
POI board: Click this, if you want to use your own background map, and upload your file. 
When the POI is activated the map will replace the default map. This function is useful if you 
want to develop your own tracks, levels or gameboard. 
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Add new POI – Docs 
Documents or Docs in PlayingMondo is the place 
where you add the content for your POI’s and AP’s. 
It can be a text, sound or picture that will activate 
and become visible/audible when the POI/AP 
location is entered.  
 
There are four options: 
 Upload new document   
You can browse for any file with the extension: .jpg, .png, .mp3 or .svg. Following the upload 
the name field is filled but can be changed. Choose the Category from the drop down menu that 
matches your document/game. Select Public if you‟d like to share the file with others or 
Permanent if only you should be able to use it – it will be available for you in other games. Click 
Save changes.  
 
You can also add your own text by clicking add text. 
Enter file Name, choose a Category and type the Text. The text can be any size.  
Follow the same guidelines as above for Permanent or Public.  
The document is now listed and can be downloaded, edited or deleted.  
The last thing required is to set Sort order. If more than one document is available for current 
POI, add the number in the order the files should become visible. 
93 
 
The above example is showing three documents – one text, one audio and one image. Test and 
BrushingTeeth have the same sort order number (1) and will be displayed and heard 
simultaneously.  The Smiley image (2) will become visible on the second page following (1). 
Only sound files can have the same sort order number as any other file. 
 
 Personal Media Library  
This is your own, personal library containing only files you have uploaded. The library is 
divided into four groups: Pictures, Sounds, Texts and SVG’s (Scalable Vector Graphic) 
 
For upload, click the  icon or the file name and click Yes. For larger view of the file, click the 
thumbnail picture. 
 
 Public Media Library  
Functions the same ways as Personal Media Library except the library contains all files that are 
made public. 
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 Documentor 
Has the same functions as both Privat and Public Media library however, it contain files that you 
have created with the Documentor function in PlayingMondo on your mobile device. 
 
 
Add new POI – QR 
QR - Quick Response Code is a matrix barcode readable by QR-scanners, mobile phones with a 
camera and smartphones. The information encoded can be any doc (image/sound/text) associated 
with your POI/AP. You can save it on your computer and place it on any location where you'd 
like players to scan it. When activating a QR code, a webpage will open in the browser of your 
mobile phone and the docs will be visible. 
 
Edit all POI 
Instead of editing each and one POI it is possible to change all in one go. That is of course if it is 
a function that should be the same for all. 
 
Select all the parameters you‟d want to change and add the value. Click Save changes. For more 
information see: Add new POI – Actions 
POI Functions 
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Following functions for POI editing is available: 
Move POI. When clicked a red dot appear and the POI can be moved to position. Click Save 
pos 
Edit POI. Click and the window with POI data will appear. Make changes and save. 
Clone POI. Find the POI you‟d like to be copied. Click and a red dot appear. Move to 
position and click Save pos. Data from original POI will be imported and the POI window is 
displayed. Make any potential changes and click Save changes. 
Delete POI. The POI chosen will be deleted.  
Action Point of interest - AP 
An Action POI – AP is always connected to a POI and the functions are also very similar. Like 
the POI an AP can contain documents like images, sounds and/or text. For each POI you can 
Import, add a new and/or Edit AP. 
 
 
 
Import AP 
Find and click Playground 
Find and click the desired game 
Find the POI and click Import AP 
A window showing the available Template Action POI‟s appears.  
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Click the chosen AP and Yes to confirm 
A red dot appears – move it to position 
Click Save Pos in upper right corner 
A window with the existing data for the chosen AP is displayed. You can either keep them as is 
or change if needed. For more information about the AP data see Add new AP. When done, click 
Save changes and the AP is ready and viewable on the Playground map. 
 
Add new AP  
Choose the Playground and game to work on.  
Click Add new AP from the chosen POI 
A red dot appears – move it to position 
Click Save Pos in upper right corner 
You are now ready to add the different features that you‟d like to be linked to your AP.  
Add new AP – General 
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Action POI Name: Is required and has to be completed. 
Label: Is the text that will show above the AP icon when the game is played on the mobile 
device. 
Description: Description is optional – if added it will only be used internally and is not visible 
for the players. 
 
Visibility: 
Visible – Default. Will show the AP. 
Non-Visible – The AP is hidden, but still functioning 
Visible by sort order – Will show the individual AP‟s in sort order which is defined in the below 
field. 
Sort order: The POI can be divvied up so that they will only be activated in a specific order. The 
lower value will be activated first. Example 1,2,3. 
AP Radius: The individual POI can have a user-defined radius for activation. If left blank the 
default is 50‟ or 15 meter. 
NXT: This is build games with Lego Mindstorm®. Add the name of the Lego Mindstorm 
program. Knowledge about the Lego Mindstorm is required.  
Bluetooth: This is for games that use Bluetooth devices. Add the MAC address (without the 
colon “:”) of the Bluetooth device. This is useful if the game is for indoor use and where 
Bluetooth activates the POI. 
Template: Select if you wish to share your AP with other users. 
 
Add new AP - Scores 
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Add the values for the different scores. Normal is the point(s) the player will earn when 
completing the task correctly. Negative is the point(s) that will be subtracted from the current 
value, when the task is not completed correctly. 
 
Add new AP - Icon 
 
Icon: When clicking on the Icon tab a window will show where the choice is either to pick an 
Icon from Gallery or upload a new. The Gallery is for already uploaded Icons. If a new Icon is 
uploaded the format has to be either .png or .jpg and max. 2MB in size. 
 
Enlarged Icon: Icon is enlarged if AP has Punch or Activate on click functions activated. You 
can upload different icon for this action. 
 
 
Add new AP - Actions 
 
Connect No.: Connecting Numbers. Two AP‟s can be connected if they both have the same 
number in this field. If activated consecutively, when the game is played, the points will be 
scored. This is for the Memory Game function – see below. 
Restart Time (sec.): The number indicates how may seconds this AP will be re-displayed from 
last activation. 
Start time (sec.): Number of seconds this AP is visible following activation of POI. 
Show Time (sec.): Number of seconds this AP is visible in total. 
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Punch count: To activate this AP the mobile 
device needs to be shaken the indicated number 
of times. 
Punch time (sec.): To activate this AP the 
mobile device needs to be within the indicated 
number of seconds. 
 
Punch sound: Upload an audio file that will 
sound when punch function is in action. 
3D sound: Upload a 3D audio file that will 
sound when punch function is in action. 
Punch background sound: Upload an audio file that will sound in background when the punch 
function is in action. 
Min speed (km/h): Works when in fast motion. This AP will be activated when the vehicle is 
reaching the indicated speed. 
Max speed (km/h): Works when in fast motion. This AP will be activated when the vehicle is 
reaching the indicated speed. 
Min speed text: Works in conjunction with driving. The text will show as long as the speed of 
the vehicle is slower than the indicated Min speed.  
Max speed text: Works in conjunction with driving. The text will show when the speed of the 
vehicle has reached the indicated Max speed.  
 
 
Memory game: Select if Connect No.: is also selected. Min two AP‟s has to have the Memory 
game field selected and each pair needs to have the same number in Connect No.: as well as 
being activated consecutively.  
Closing: If more than one AP has closing selected and have the same sort order number, only 
one will be activated. When the first AP is activated the remaining will disappear and cannot be 
activated. This is useful in games where the player is supposed to make choices. 
Activate on click: The POI will be activated when the AP is being „clicked‟. This can be done 
either by pointer on the screen or if the mobile device has touch screen – use the finger. 
Don’t open: If selected, the POI is visible, but any content is not. This function is typically used 
to only activate the AP. 
Beer game: A physical activity game where a virtual glass of beer is being emptied by tilting the 
mobile device . 
 
Code: This is for games where codes need to be resolved. For example AP‟s to be put together 
in a certain order to spell „dog‟. Code is selected and in the Sort order field the numbers 1-3 is 
added. The AP that has the letter „d‟ should have Sort order number „1‟ etc.  
Show next POI: Only when this AP is activated the next POI will become visible. Cannot be 
combined with visibility on the POI level. 
Auto close: If selected the POI will, after display, automatically close and return to the game 
map.   
Shootable AP: If selected the AP can ONLY be activated by shooting. The function is used in 
shooting games, where Liveview is used. See Show AR Icon. 
Runaway distance (m): This AP will chase the player in the indicated number of meters. 
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Speed (km.h): Indicates in km/h how fast this AP moves. 
Movement time (sec): Indicates in seconds, how fast this AP moves from point A to B on an 
already defined route. Is only usable if the AP has a defined route – see Create route.   
Randomization of route: Select if the AP should make random moves on the defined route. 
 
Add new AP – Actions – Create route 
Select this if a defined route is wanted for this AP. When clicked the Drawing Mode window 
appear. Click Draw mode and start marking the route by clicking the points on the map.  
 
When finished, click Save Route and you will return to the Add new POI – Actions window. 
Please note that the window has now changed. It is now possible to Edit route and Delete path.  
 
 
Add new AP – Q/A 
The Question/Answer function is used in games where the player has to answer defined 
questions.  
Type in the question in the Question field. If the Show correct answer is selected, the right 
answer will be displayed if the player does not select the correct answer.  
A sound can be played when the question is being asked. Click Question sound and upload the 
audio file. 
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Type the different choices of answers in Answer 1, Answer 2 etc. Mark the correct answer. 
More choices can be added by clicking Add more answers. Remember to add the points in the 
Scores tab. 
 
Add new AP – Docs 
See Add new POI – Docs for more information.  
 
Add new AP – QR 
See Add new POI – QR for more information.  
 
Edit all AP 
Instead of editing each and one AP it is possible to change all in one go. That is of course if it is 
a function that should be the same for all. 
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Select all the parameters you‟d want to change and add the value. Click Save changes. For more 
information see: Add new AP – Actions 
 
AP Functions 
 
Following functions for AP editing is available: 
Move Action POI. When clicked a red dot appear and the AP can be moved to position. 
Click Save pos 
Edit Action POI. Click and the window with AP data will appear. Make changes and save. 
Clone Action POI. Click the AP you‟d like to have copied and a red dot appear. Move 
to position and click Save pos. Data from original AP will be imported and the AP window is 
displayed. Make any potential changes and click Save changes. 
Delete Action POI. The AP chosen will be deleted.  
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Other Game Functions 
Route admin 
Some games would benefit from route directions such as guides to a destination or a specific 
route to follow, 
This is possible to create via Route Admin. From game level, with the chosen map area visible, 
click Route admin . 
 
The map shows drawing mode. Click on the map where you‟d like the route to start. A red dot 
appears. Click on your next point and continue with all points for completion. When done click 
Save route. 
 
Game board 
Game board is an image file that you can upload and use as an alternative to the default map. It 
will be shown on top of the default map and can be added for the whole game or only for a POI. 
 
Click Game board from the chosen game or POI 
If a maps are already uploaded click the one you want. If not: 
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Upload new map  
Follow directions for uploading map 
 
 
Size and move map to position and click Save pos. 
 
The map assignment window shows. You can assign to current game and the map will become 
visible throughout the whole game, or you can assign it to a specific POI. If the latter, map will 
only be visible for this assigned POI. 
Click close and the map is now in place. 
Move game 
This function will make it possible to move a complete game from one area to another in one go. 
 
Click Move game  
A red dot appear 
Move game to new position 
Click Save pos. and game is now permanently moved 
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Appendix E: Our manual 
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106 
 
 
  
  
 
107 
 
Table of Contents 
1 Introduction 108 
2 What Makes a Good Game 109 
3 Relevance for Instruction 118 
4 Methodology 122 
5 Obtaining Feedback 136 
6 Conclusion 139 
 
  
 
108 
 
Introduction 
MondoBuilder is the game development tool for PlayingMondo. 
The simple-to-use web interface of the MondoBuilder allows 
game developers of all ages and experience to build fun and 
challenging games on the PlayingMondo platform. Although easy 
to use, there is a lot of information one must know before 
jumping into the production of a PlayingMondo game. 
This guide is intended to show you how to create games on 
MondoBuilder that are fun and engaging, but also educational. 
This guide will not address the technical aspect of the 
MondoBuilder, but rather the psychology and story-telling 
techniques that can be used to create an effective interactive 
learning environment. 
This guide should be used in conjunction with the MondoBuilder 
User Guide. For this reason, we will assume that the 
MondoBuilder Guide has been reviewed and that the terminology 
used in the MondoBuilder guide is fully understood.  
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What Makes a Good Game 
 
INTRODUCTION 
 
Creating a game as a professional game developer is not an easy 
task. There are many elements that go in to creating a game that 
must be clearly understood and considered. For example, there 
has to be an engaging and interesting storyline, the game must be 
intuitive and easy to control, and of course the game should be 
fun! There are many subtleties that go into the design of a video 
game, especially a game geared towards education.  
 
Creating an educational game can be more challenging than a 
game designed purely for entertainment. There are many people 
who are not adept with video game development or even familiar 
with how to play one. For this reason, if you try to create an 
educational game without understanding the basic principles of 
video games and the video game design process, even a simple-
to-use interface like the MondoBuilder will be a frustrating 
experience. For example, if someone were to explain to you what 
a boat was, and then asked you to build one, would it be safe? 
Would it float? Would it even resemble a boat? 
 
BASIC GAME DESIGN 
 
There are many different ways to design a game; however, there 
are a few basic game development steps that every good game 
design process should encompass. These include: 
 
1. Background and Cultural Research 
2. Developing a Setting 
3. Defining Roles and Characters 
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4. Developing Hooks 
5. Combining Steps 1-4 to Create a Game 
6. Testing the Game and Make Edits 
 
Having stated the basic steps of game design, it is important to 
understand how to apply these steps when designing a 
PlayingMondo game. For example, before creating a 
PlayingMondo games, it is recommended that you play a number 
of different PlayingMondo games to become familiar with the 
diverse styles of games available and the uniqueness of each. 
However, don‟t just go out and blindly play them, take a 
feedback form with you (an example feedback form can be found 
in Chapter 5 on page 27) and fill it out after the experience. Do 
this for each game and from these forms, and your own 
experiences, you will be able to judge what types of games 
worked best for the type of game you are considering. Once you 
have tried and tested a variety of PlayingMondo games, you will 
be ready to start designing your own game.  
 
RESEARCH 
 
To create an educational game, you as a developer must have in-
depth knowledge on the game subject. For example, if your game 
revolves around World War II, you must be an expert in the 
topics covered by your game and you should be able to answer 
most of the questions asked by the game participants. Clearly, 
producing an engaging story in a game requires details that can 
only be found through in-depth research of the game topic. 
 
There are two main types of research you will have to conduct to 
be sure that you have the proper knowledge to create an 
educational and enriching game. Background literature research 
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and hands-on research will allow you to fully understand all 
aspects of the game topic. 
 
Background literature research involves the study of scholarly 
articles, textbooks, and even perhaps museum exhibits, and also 
encompasses interviews of professionals in the topic area of the 
proposed game. Using these resources, your knowledge of the 
cultural and educational content of the game should be more than 
sufficient. However, as your game progresses, you will more than 
likely encounter times when further research must be done.   
 
Hands-on research primarily focuses on going to the location of 
your game and conducting your own research on the area and 
topic. One example of hands-on research is making sure that the 
location of the game will have a terrain that is viable for a 
PlayingMondo game. For example, you would not want to design 
a game in an area where people were not permitted to step on the 
grass or construction was being done. An important aspect of 
visiting the location of your game is to bring along a camera and 
a notebook. With these you can take pictures of the area so that 
even when you are offsite and developing your game, you can 
have a point of reference for where you place your points of 
interest. With a notebook, you take notes on cultural and 
education setting elements you observe, particularly those that 
can be used as a basis for your game. Examples would include 
important statues, sacred gardens, areas that contained interesting 
stories, basically anything that pertains to or would enhance the 
subject of the game. By marking down all the important aspects 
of the setting, you will be able to reference your research later 
during game development, and have the details you need as you 
create the game. 
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Due to the nature of PlayingMondo, you must be familiar with 
the intricacies of the cultural venue in which your game is being 
played. For instance, some locations may not be clearly located 
on the PlayingMondo map, but are in fact easily accessible and 
often times common pathways. An example of this is presented 
below: 
 
 
INTERACTIVE DESIGN 
 
There are three important elements to the interactive design of a 
game. These include: 
 
 Setting 
 Roles and Characters 
 Hooks 
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The first two items in this list, Setting and Roles and Characters, 
will be covered in this section. Hooks will be covered in a 
separate following section marked Developing Hooks. 
 
Developing a Setting 
 
A key part for any PlayingMondo game is the setting because the 
games are location based. There are five pivotal facets to the 
setting of an interactive game. These dimensions are: 
 
 Physical 
 Environmental 
 Temporal 
 Emotional 
 Ethical 
 
The physical dimension of a game is the virtual spatial 
boundaries that the player‟s game piece or character is confined 
to. For instance, in a sports game where the game is played in an 
arena, the physical dimensions of this game are much smaller 
compared to an open world game where the character can explore 
not just an arena, but cities, mountains, and even multiple planets.  
 
The environmental dimension of a game defines the atmosphere 
of the game. This is primarily accomplished through what the 
player sees on the screen. However, although the drawing and 
coloring of the environment is important, the environmental 
dimension also includes the location of the game (is it set in 
Copenhagen or on the planet Zumar 14.6?), the background 
information and historical setting (is it the present? 300 years 
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ago? 400 years in the future?) and other various characteristics 
that create the visual experience of the game. 
 
The temporal dimension of a game portrays how time passes 
throughout the playing of a game. For instance, will the game 
take place over the course of one day in the character‟s life? Or 
maybe it will take you through the next 20 years in the game 
world?  
 
The emotional dimension of a game gives the user an in-depth 
look into the complications that the character is struggling with. 
This helps involve the user by sharing the frustrations and 
emotions of the virtual character with the user of the game. This 
in combination with the ethical dimension of a game really helps 
develop a true connection between the player and the character in 
the game. The ethical dimension adds a layer of moral choices 
and rules that govern the way that the user can play the game.  
 
All of the above mentioned factors are crucial to designing an 
interactive game and will be discussed in further detail 
concerning their role in creating an educational game later on in 
the guide. 
 
Defining Roles and Characters 
 
Roles and characters are an extremely important piece of an 
interactive game. When designing roles and characters, the game 
developer should keep a variety of questions in mind. For 
example, should the user also be the main character in the story? 
Or should the game player choose from a few different characters 
with their own personality and ideals? There is no right answer, 
however, both these choices offer a different dynamic to the 
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game and create a different approach to the interactive element 
present in games.  
 
Non-playable characters (NPC) can also be used very effectively 
in an interactive game. It is important for the user to be able to 
interact with the game environment, and an easy way to do that is 
to have dialogue with NPCs. The dialogue can help make the user 
feel more in tune with the story. Dialogue with NPCs can also 
allow for a more in-depth storyline and provide an interesting 
way for the user to be forced to make different choices. For 
instance, the dialogue does not have to be predefined. By 
allowing different responses for the user, the user will become 
more attune to the personality of their character because the 
player will feel as if they are making their own decisions and 
creating their own destiny.  
 
 
DEVELOPING HOOKS 
 
The most difficult, yet most important aspect of an interactive 
game is to keep the player interested. This can be done through 
the use of gameplay hooks. A gameplay hook is a game related 
decision that must be made by the user to keep them interested 
and invested in the game. There are a multitude of different 
hooks that can be employed in a game. These include: 
 
 Action Hooks 
 Resource Hooks 
 Tactical and Strategic Hooks 
 Time Hooks 
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Each hook plays an important role in keeping a player interested 
in the game. The important aspect of a hook to take notice of is 
the fact that each hook can be used differently depending on the 
type and genre of the game.  
 
Action hooks are choices that must be made by the user that 
directly affect activities performed by the in-game character. For 
instance, in a role-playing game (RPG) an action hook could be 
the choices a player makes for determining which missions or 
quests to complete. In a multiplayer game, an action hook could 
include decisions as to who to communicate with or what team to 
join.  
 
Resource hooks are an indirect way to affect the actions 
performed by the virtual character. This could be in many 
different forms. A common resource hook is the use of 
ammunition or health. By limiting the amount of either of these 
resources, the user must make decisions on what actions to 
perform so as to preserve the precious supplies needed to 
complete the game.  
 
Tactical hooks involve the player‟s decision to distribute 
resources and develop strategies. For instance, in a real-time 
strategy game (RTS), the player must decide whether to spend 
their resources on building fighting units, researching stronger 
units, or trying to get more resources.  
 
Time hooks add an interesting layer to games because 
constraints can be set on the player. If a time limit is set, then the 
player has to make all of their decisions faster, thus making the 
game more challenging.  
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CONCLUSION 
 
Now that you have a better understanding of the elements that 
help create a fun and interactive game, how can we apply what 
we have covered in an educational setting?  
  
 
 
 
 
  
  
 
118 
 
Relevance for Instruction 
 
INTERACTIVE DESIGN 
 
All the components of an interactive and educational game create 
an extra layer between the desired education components and the 
student/player. Although not stated directly, this is the most 
important lesson learned in the previous chapter. The elements of 
a good interactive game create an environment such that the 
student is essentially unaware they are learning.  
 
Reading a textbook or listening to a lecture, the student is fully 
aware of what they are doing, and most students become bored, 
inattentive, and unfocused. By inserting a fun and instructional 
game between the educational objective of the lesson and student, 
the student can now focus on the game and have fun. Even 
though they are playing a game, the educational objectives can 
still be covered, but in a manner that keeps the student interested 
and engaged so that they will remember the information in the 
future. 
 
DEVELOPING A SETTING 
 
The five dimensions noted in the previous section (physical, 
temporal, environmental, emotional, and ethical) are pivotal, not 
only to interactive games, but educational games as well. When 
these dimensions are properly balanced, the user becomes fully 
engaged in the game and develops a strong relationship with the 
story.  
 
If the player of the game becomes enthralled with the story, they 
will enjoy the experience and remember it quite fondly. Once a 
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player starts to remember key elements of a game it becomes 
much easier to use the game as an educational tool. As a 
developer, if you can create a game that a student will enjoy, then 
you can insert many different lessons and the student will barely 
notice that they are learning. The student/player will be having 
fun and for this reason, learning will be fun as well.  
 
 
 
DEFINING ROLES AND CHARACTERS 
 
Creating a game where the user has a strong connection with the 
character is important to an educational game. This is similar to 
the Setting and the five dimensions aspect because both revolve 
around creating an intriguing element that makes the student 
want to continue playing the game, and thus want to continue 
learning.  
 
Developing a character that a player becomes invested in is 
important because it makes the player feel as if they are leading 
their character on a fun and educational journey. They are not 
reading a textbook; they are not taking notes from the teacher‟s 
hard to read chalkboard handwriting. Living vicariously through 
the character in the game allows for the player to feel detached 
from the learning. However, while the virtual character learns 
and grows as an individual, the student does as well.  
 
DEVELOPING HOOKS 
 
Fundamental aspects of interactive and educational game design 
are the choices that the player makes based on the different hooks 
throughout the game. Choices that the player makes based on 
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different hooks throughout the game, keep the player engaged, 
and thus are very important. The hooks allow the student to form 
their own journey, and thus create their own learning experience. 
They are playing a game and making in game decisions that they 
choose and will have a personal connection with, thus 
remembering it much easier. All the while, they continue to learn 
the same educational lessons their in-game avatar does. 
 
The idea of hooks in education is not a new concept. The hooks 
that make up an interactive game have played a major part in 
educational processes in the past. Most teachers actively employ 
the use of each of these facets in different ways. 
 
For instance, the idea of an action hook is analogous to the many 
different ways that a problem can be approached. The choice is 
up to the student as how best to attack the question given to them.  
 
Limiting factors are also often placed on students, usually in the 
form of time constraints. More often than not, students have to 
complete a project, homework, test, or quiz in a specific amount 
of time.  
 
Depending on the task they are asked to complete, they can be 
restricted by the resources they are allowed as well. Just as in a 
video game that limits your health, gold, or ammo, teachers will 
limit the resources a student can use during a test, quiz, or other 
academic endeavor. However, students don‟t always have to be 
limited. Instead, they are sometimes tasked with difficult matters 
of resource management. Many times, when studying or 
researching, there are so many resources available that the 
student must make appropriate choices. 
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When the student finally reaches a solution, they are given 
feedback in the form of a grade from the teacher. This shows the 
student how well they are performing. Similarly, in an interactive 
game, the player receives a score, rating, or some other 
quantifiable value that accurately portrays their mastery of the 
game. 
 
CONCLUSION 
 
After fully exploring the many different aspects of an interactive 
game and how they apply to an educational game, the following 
section will provide some methods and even a sample design 
process to incorporate all the previously mentioned elements. 
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Methodology 
It is important to plan out your game design process step by step. 
An easy way to do this is by using an outline which can help 
organize your thoughts and make sure you stay on the right track. 
Below is a general outline recommended to first-time 
PlayingMondo game developers: 
 
Methodology 
 Become familiar with the PlayingMondo concept and 
games 
 Research possible game sites 
 Visit and choose the site 
o Take notes 
o Take pictures 
o Make final decision 
 Develop a storyline 
 Develop the game 
o Developing characters 
o Inserting education 
 Test the game on yourself 
o Fill out a feedback form 
o Make any necessary changes 
 Test game on a sample target group 
o Review and analyze feedback forms 
o Make any necessary changes 
o Test again and change the game until you are 
satisfied with it 
 
To better explain how a methodology, such as the one above, is 
implemented, we will go through the design process of An 
Afternoon with King Christian IV.  
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This game takes place in the mid-17
th
 century in the King‟s 
Garden near Rosenborg Castle in Copenhagen, Denmark. As a 
French ambassador to King Louis XIII, your character, Count 
d‟Avaux has been invited by the King Christian IV of Denmark-
Norway for a leisurely afternoon visit. During this visit the player 
learns fun facts about the King‟s Garden, Rosenborg Castle, and 
King Christian IV.  
 
 
 
PLAYINGMONDO CONCEPT 
 
Through the use of the MondoBuilder User Guide and a training 
course, Euman instructors will teach you about the 
PlayingMondo concept. During this time, you will play a 
multitude of PlayingMondo games and even create your own 
small and simple game. Once familiar with the PlayingMondo 
concept and the PlayingMondo games, it is time to choose a 
subject for your game and begin researching! 
 
RESEARCH POSSIBLE GAME SITES 
 
Firstly, you must decide where you want your game to take place. 
Often times, because PlayingMondo games are dependent on 
location, it is easier to first choose a site, and then specify the 
topic of the game. For example, An Afternoon with Christian IV 
was created in response to the need for an educational game 
based on the culture of Copenhagen. Due to the vast number of 
cultural venues in Copenhagen, choosing a suitable site was not 
an easy task. To make this easier, a short list of criteria was 
created so as to help narrow down the choices. These included: 
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 Historically and Culturally interesting 
 Proximity from the Center of Copenhagen 
 Large open space 
 Popularity among Danes and tourists 
 
After forming a list of criteria, the next step is to use resources 
such as the library, internet, and cultural organizations to create a 
list of possible places for your game. For example, a quick search 
in the internet will yield many results for museums in your local 
area. Likewise, tourist organizations have maps that pinpoint 
many, if not all, interesting historical places. For An Afternoon 
with King Christian IV, an organization called Golden Days was 
very helpful, since they have information on 68 museums in 
Copenhagen. After an interview with a representative from 
Golden Days, a list of possible museum sites was compiled. The 
list was narrowed down even further through the use of the 
criteria specified above and the following sites were chosen: 
 
 Danish Resistance Museum 
 The King‟s Garden/Rosenborg Castle 
 Danish National Gallery 
 Royal Danish Naval Museum 
 
The next step was to visit each one of these sites and make a final 
decision as to where the game should be based. 
 
VISIT AND CHOOSE A SITE 
 
When visiting possible game locations it is a good idea to bring a 
notebook and a camera. Take lots of pictures and take notes of 
anything that could help you in your game development. For 
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instance, if there are certain areas where you are not allowed to 
go, this would be important to note as you don‟t want to include a 
POI or AP there. For instance, when looking at the King‟s 
Garden through MondoBuilder, there appears to be a lot of open 
space being pointed to by the red arrows (as seen below): 
 
 
 
However, there are actually a lot of smaller gardens in this area 
with narrow paths (as seen below):  
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There would have been no way of knowing about this obstacle 
unless the site had been visited. It is reasons like this that make it 
important to visit the possible game sites. 
 
Eventually you need to narrow your choice down to one site. In 
An Afternoon with Christian IV, the King‟s Garden/Rosenborg 
Castle was chosen as the final game location, after game 
designers visited the four sites. Each of the four sites is 
historically and culturally interesting, close to the center of 
Copenhagen, and is popular among Danes and tourists. However, 
the King‟s Garden/Rosenborg Castle has by far the largest open 
area.  
 
Once a final decision has been made, it is now time to develop 
the game!  
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DEVELOP THE STORYLINE 
 
Now that you have a site picked for your game, it is time to do 
intensive research into the history and culture of that particular 
site. Resources such as the internet, library, and experts in the 
field are all excellent tools for helping find the right storyline. 
Probably the most helpful resource is the employees of the 
cultural venue where your game is taking place. Not only do 
curators at museums know what stories people enjoy learning, 
they are almost always willing to meet with someone who is 
looking to further promote the museum. 
 
For An Afternoon with Christian IV, the curator at Rosenborg 
Castle was interviewed. He was able to give the developers an 
inside tour of the castle and give many small and unique stories, 
mostly about King Christian IV, that could be later implemented 
into the game. He was also able to point the developers in the 
proper direction to find all the necessary information they needed 
about the King‟s Garden. Even after all his help, the curator 
helped brainstorm with the developers about storyline 
possibilities. Without a doubt, you should always try and contact 
a representative from the museum because they will not only be 
experts, but most of the time they will have very good ideas on 
what people like to enjoy when they visit that particular museum 
or cultural area. 
 
In conjunction with the many stories provided by the curator, the 
internet is also an excellent resource that helped recreate what 
spending an afternoon with King Christian IV would be like. You 
should be using these and any other resources you can identify to 
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help research the most interesting and unique facets of your game 
site.  
 
After completing research on your venue, you should be able to 
have a rough idea of what your storyline will be like. For 
instance, after thorough research on the King‟s 
Garden/Rosenborg Castle, the developers of An Afternoon with 
Christian IV decided that it would be most fun to walk a day in 
the life of King Christian IV, as he was strongly linked to the 
castle thematically and he is remembered as one of the most 
remarkable Kings of Denmark. Once you have your game site 
and foundation of the storyline, it is time to implement all we 
have learned in the previous sections! 
 
DEVELOP THE GAME 
 
Development of a PlayingMondo game requires a lot of different 
skills. You need to have an imagination and creativity to come up 
with a fun and engaging story. You must be comfortable with 
technology to build and test the game. You must also be very 
good at researching and finding all the information you need. Not 
everyone has all of these talents. For this reason, it is OK, even 
encouraged, to split your game development team according to 
each team member‟s strengths.  
 
At this point you should have your game site and a general 
outline of your storyline. For example, during this point in the 
development of An Afternoon with Christian IV, the developers 
knew that the game would take place around the King‟s 
Garden/Rosenborg Castle and that it would be a game about King 
Christian IV. However, instead of being King Christian IV, the 
player was a French ambassador going to visit King Christian IV. 
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The developers did this because they wanted the player to learn 
about the King‟s Garden/Rosenborg Castle. As a newcomer to 
the area, the French ambassador would get a tour from King 
Christian IV, learning about the King‟s Garden/Rosenborg Castle 
while still learning about King Christian IV as well. 
 
In An Afternoon with Christian IV, the developers incorporated 
many different facets of the PlayingMondo technology, including 
quizzes, 3D sounds, text docs, sound docs, sword dueling, food to 
be tasted, and even ducks to be hunted! The game took about 45 
minutes to complete and traversed a majority of the King‟s 
Garden and all around, but not inside of Rosenborg Castle. The 
variation in what the players had to do keep the players involved 
and surprised when something new happens. It is important to 
keep your different POIs and APs varied so that a player does not 
become complacent and bored with the same routine over and 
over again.  
 
As the French ambassador, Count d‟Avaux, you were treated to a 
tour of the area by King Christian IV as he told you about 
preparations for the wedding of his son, the Crown Prince. The 
player goes through the whole game learning about the type of 
tricks the King liked to play, the architectural style of Rosenborg 
Castle, the beauty of the garden, and typical treats consumed by 
royalty of that time period. It is these types of interesting and 
unique facts that players will tend to remember. This coupled 
with the fact that they are being taught by the King himself 
creates the layer between the information and the player that 
makes it easier to teach players with PlayingMondo games.  
 
Towards the end of the game the players encounter a decision 
where they can go duck hunting, sword dueling, both, or none at 
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all. This is a point in the game that creates a competitive 
atmosphere. Although these choices are optional, if completed, 
they will reward the player with more gold coins. This works 
well for a group of friends playing because they will want to 
compete to see who can get the better score. The games are set up 
such that you only have a specific amount of time to beat each 
level. This makes it so that you can score zero points, or, if you 
do really well, you can score the maximum amount of points. The 
players can keep trying to better their score or they can choose to 
end the game. Some players will not want to play, but maybe just 
watch their friends, or just reach the end of the game. It is 
important to create an atmosphere where group interaction is 
prevalent. This is just one of many examples. 
 
An Afternoon with Christian IV is an example of how multiple 
different types of hooks and interactive design elements are used 
to create a fun, engaging, but still educational game.  
 
ALPHA TESTING THE GAME 
 
Now that you have a fully developed game, it is time to get out 
there and test it! During the Alpha testing phase of a 
PlayingMondo game, it is important that your POIs and APs can 
be activated manually. After you have done this, you are ready 
for the first stage of testing. Below you can see a brief overview 
of how the testing process for your game should go. 
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The first stage involves testing right from your work place. 
During this portion of the testing you should disconnect the 
phone from the GPS so that you can view the correct part of the 
PlayingMondo map. If you do not disconnect from the GPS and 
you receive a GPS signal, the game will automatically divert the 
map to where it believes the phone is. If this happens, you will 
not be able to get to the proper area where the game is situated. 
After this, you should examine each point on the phone to make 
sure that it appears in the correct place. After you have made sure 
that it is in the correct location, you should activate it. During this 
time you should make sure the point is working as it should. 
Check for: 
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 Spelling and grammatical errors 
 Proper score 
 Punching/dueling/eating and all other activities 
 Proper appearance of docs 
 Emergence of the next point immediately after 
 
Keep a notepad in hand during this time. Keep going through the 
game until you can successfully beat the game without any errors 
occurring. After this you should be ready for stage two of Alpha 
testing! 
 
Stage two involves testing your game on site. Despite the fact 
that you are using the GPS this time around, you should still have 
the points able to be manually activated just in case you run into 
any problems. During this phase of testing you should bring a 
feedback form (See an example in the next chapter) and fill it out 
accordingly after you have completed the game. You should be 
playing the game with the mindset that it is your first time 
playing the game and even possibly your first PlayingMondo 
game. You will want to ask yourself a variety of questions as you 
proceed through the game, including the following: 
 
 Are the POIs and APs being activated in the right place at 
the right time? 
 Is the game intuitive and easy to follow? 
 Is the game interactive and can it be played by more than 
one person or in a group setting? 
 Is the game too easy? Too hard? 
 
Some of these questions may even be also on your feedback 
form, but having the mindset of someone who has never played 
the game or heard of PlayingMondo, these are the types of 
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questions you want to ask yourself to assess whether your design 
was a success or not. It is a good idea to keep a separate checklist 
(other than your feedback form) with questions like the ones 
above. Fill out the feedback form as a player, but run through 
your checklist as a developer. This will help you get two different 
perspectives on your game, which in turn will help you create a 
game that is fun for the user and satisfies your goals as a 
developer. 
 
Upon completion of the game you should fill out the feedback 
form just as you would expect another player to fill it out. After 
reviewing the feedback form, you should make changes to your 
game according to any mistakes or suggestions you found while 
playing the game. Once you have done this you should repeat the 
testing process again until you are satisfied. After this has been 
completed, it is time to have other players test your game!  
 
BETA TESTING THE GAME 
 
The last phase of testing involves the use of players that were not 
involved in the development of the game. For this portion of 
testing you need to gather a group of people who are willing to 
test your game. Reach out to your friends, family, co-workers, 
and anyone who may work at the location of your game. Give 
them a brief overview of the PlayingMondo concept and how the 
GPS location based games work. During your training course, the 
Euman instructors will teach you about this information and how 
to properly address new players.  
 
It is important to note that during this phase of testing your game, 
you should NOT have the ability for POIs and APs to be 
manually activated. This portion of testing should be a simulation 
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of how a real event would take place, with or without problems. 
However, it is important to stress to the players that they need not 
touch the screen other than to:  
 
 Answer questions  
 Go back to the map  
 Change a setting (which is unlikely)  
 Go in and out of live view 
 Zoom in and out  
 
It is important to let the testers know that the group is welcome to 
work together and help each other out, regardless of the fact that 
each individual has a separate phone. This causes a unity within 
the group and diminishes some of the isolation of everyone 
having their own phone. This tactic also encourages more 
interactivity between the players and can help keep a fun and 
engaging atmosphere during long distances between POIs and 
APs. 
 
If there are enough phones, it is encouraged that you follow along 
with them in the game so that you can show anyone who may be 
confused how to proceed through the game. This is also helpful if 
a phone breaks or something out of your control happens to the 
PlayingMondo application because then you are able to pass off 
your phone to a player in need. 
 
Although you will be playing with them (if the number of phones 
permit it), you should let the players guide themselves, so that 
they can have their own experience. However, should the start 
walking confidently in a completely wrong direction you might 
want to subtly hint to them about that. 
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After they have completed the game, you will want them to fill 
out your feedback form. Explain to them that you will appreciate 
any and all comments, no matter how harsh they may be, and that 
you will use their feedback to further improve your game for 
other users. The stronger the comments, the better the feedback, 
the more entertaining your game will be! 
 
After you have received all the feedback and made changes to 
your game it is time to repeat the testing process, beginning with 
testing the game yourself. Repeat this process until you and your 
testers are satisfied with the game. After this, you can make it 
such that the POIs and APs can NOT be activated manually, and 
your game is finally ready to be released into the PlayingMondo 
world! 
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Obtaining Feedback 
Feedback forms can be a great asset to the testing process 
because they help you quantify the level of engagement and 
learning that your game possesses. 
 
Below is an example of a feedback form for An Afternoon with 
Christian IV: 
 
The results gained from a feedback form such as the one above 
will allow you as the developer to try many different techniques 
and compare the results. For example, if you had two different 
game designs that you would like to compare against each other, 
you could hold an event where everyone participating would play 
both games. After each game, the participants would fill out the 
respective surveys, thus giving you a good sense of which game 
was received better by the testers. 
The data collected from each game can then be organized into a 
visual representation of the success of each game. From this 
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organization of the results, the two (or more) different games can 
be compared and contrasted easily. For example, below are a few 
different ways of representing information collected from the 
above feedback form. 
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As you can see, there are many different ways of comparing the 
data. For An Afternoon with King Christian IV, we compared the 
data in three different ways. We found the average value of all 
the questions first. After that we displayed the average values for 
all the testers. Then we compared the average values for all the 
males vs. all the average values of the females. After this we split 
up the data according to the tester‟s age. For the testing of An 
Afternoon with King Christian IV, only students were available, 
so the age range is very limited. However, during the testing of 
your game, you should be able to collect a much wider range of 
ages. Depending on what you ask on your feedback forms you 
can analyze the feedback from the perspectives of many different 
demographics.  
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Conclusion 
The bulleted list below summarizes a vast majority of the 
important points that should be taken from this guide: 
 There are three important elements to the interactive 
design of a game. These include: 
o Setting 
o Roles and Characters 
o Hooks 
 The elements of a good interactive game create an 
environment such that the student is essentially unaware 
they are learning. 
 It is important to plan out your game design process step 
by step. An easy way to do this is by using an outline 
which can help organize your thoughts and make sure you 
stay on the right track. 
 Feedback forms are a great asset to the testing process 
because they help you quantify the level of engagement 
and learning that your game possesses. 
Now that you have reached the end of this guide, there is only 
one more thing left to do… GO out and START building 
PlayingMondo games! With this guide, the MondoBuilder User 
Guide, and instructions from Euman‟s training course, you are 
fully equipped with the knowledge to go out and create excellent 
PlayingMondo games.  
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Let’s Go Mondo 
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Appendix F: Walking Tour Highlights 
 
 
      
Christiansborg Palace  
 
3 docs 
    
 No Action pois [Import AP] [Add new AP]  
  
 
 
Customs and Taxation Museum  
 
1 docs 
    
 
No Action pois [Import AP] [Add new AP]  
  
 
 
Danish Architecture Center  
 
1 docs 
    
 
No Action pois [Import AP] [Add new AP]  
  
 
 
Danish Jewish Museum 
 
4 docs 
    
 
No Action pois [Import AP] [Add new AP]  
  
 
 
Danish National Museum  
 
3 docs 
    
 
No Action pois [Import AP] [Add new AP]  
  
 
 
Kunstforeningen GL Strand  
 
1 docs 
    
 
No Action pois [Import AP] [Add new AP]  
  
 
 
Kunsthal Charlottenborg  
 
1 docs 
    
 
No Action pois [Import AP] [Add new AP]  
  
 
 
Kunstindustrimuseet  
 
1 docs 
    
 
No Action pois [Import AP] [Add new AP]  
  
 
 
Medical Museum 
 
1 docs 
    
 
No Action pois [Import AP] [Add new AP]  
  
 
 
Museum of Danish Resistance  
 
1 docs 
    
 
No Action pois [Import AP] [Add new AP]  
  
 
 
Museum of Danish Theatre History  
 
2 docs 
    
 
No Action pois [Import AP] [Add new AP]  
  
 
 
Nikolaj Copenhagen Contemporary 
Art Center   
1 docs 
    
 
No Action pois [Import AP] [Add new AP]  
  
 
 
Ny Carlsberg Glyptotek  
 
3 docs 
    
 
No Action pois [Import AP] [Add new AP]  
  
 
 
Royal Danish Arsenal Museum  
 
3 docs 
    
 
No Action pois [Import AP] [Add new AP]  
  
 
 Royal Library  
 
1 docs 
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No Action pois [Import AP] [Add new AP]  
  
 
 
Thorvaldsens Museum 
 
1 docs 
    
 
No Action pois [Import AP] [Add new AP]  
  
 
 
Walking Tour 
 
1 docs 
    
 
No Action pois [Import AP] [Add new AP]  
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Appendix G: Game Template Storyline 
 
1  
Introduction  
 
1 docs 
    
 Action pois (8) [Import AP] [Add new AP]  [Edit APs]  
 
 
1  Entrance 
 
 
1 docs 
      
 
2  Party Trick  
 
 
2 docs 
      
 
3  Sweetmeats  
 
 
1 docs 
      
 
4  Sweetmeats  
 
 
1 docs 
      
 
5  Passage  
 
 
1 docs 
      
 
6  King's Music 
 
 
4 docs 
      
 
7  Castle Tour 
 
 
1 docs 
      
 
8  
Duck Hunt/Weapon 
Practice  
 
 
1 docs 
      
2  
Duck Hunt 
 
1 docs 
    
 Action pois (7) [Import AP] [Add new AP]  [Edit APs]  
 
  
 Duck  
 
 
0 docs 
      
  
 Duck  
 
 
0 docs 
      
  
 Duck  
 
 
0 docs 
      
  
 Duck  
 
 
0 docs 
      
  
 Duck  
 
 
0 docs 
      
  
 Duck  
 
 
0 docs 
      
  
 End 
 
 
0 docs 
      
2  
Duel 
 
1 docs  
    
 Action pois (4) [Import AP] [Add new AP]  [Edit APs]  
 
 
1  Squire 
 
 
3 docs  
      
 
2  Knight 
 
 
3 docs  
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3  King  
 
 
3 docs  
      
  
 End 
 
 
0 docs  
      
2  
The End 
 
2 docs  
    
 
No Action pois [Import AP] 
[Add new AP] 
 
 
 
Storyline: 
You are the French ambassador, Count d‟Avaux, and you recently arrived in Kobenhavn. You 
are among the most prestigious guests of King Christian the 4th. You have announced your 
arrival for the great festivities of the Crown Prince‟s wedding. As a high-ranking diplomat 
representing French King Louis XIII, you hail from one of the most powerful royal houses in 
Europe. In contrast to the rather more decorous court life of your King Louis XIII‟s court, you 
were warned that Christian IV hosted rather noisy and down-to-earth parties and banquets with 
rousing toasts and boisterous behavior. As you might have guessed, the somber medieval castle 
in the center of Kobenhavn was not an ideal place of residence for a young ambitious 
Renaissance ruler such as Christian IV. For this reason, in 1606 he embarked on building a new 
castle.  He bought a piece of land outside of Kobenhavn which today bears the name “The 
King‟s Garden”. It was on this plot of land that Rosenborg Castle was constructed and became a 
place that the King held in high affection. He went on developing and improving it right up till 
last month, August of 1634. Rosenborg Castle is just past Nørreport, which is the northern gate 
of Kobenhavn. 
It is about 14 o‟clock when you arrive at the garden. Two of the King‟s sons greet you and walk 
you towards the castle. The King‟s “big house in the garden”, which is surrounded by a moat, 
protected by bastions and a drawbridge, has a fortress-like appearance in the middle of the 
King‟s pleasure-garden. The house was built in the same Dutch Renaissance style that was used 
in many of the other buildings for which Christian IV had been responsible. Rumors go that 
Christian IV himself produced the ideas for what his favorite castle should look like.  
It is known that King Christian IV is very clever and inventive. He designed a lever that would 
control the draw-bridge from his room and would be small enough to fit behind the curtain.  
You now see the King approaching. You raise your hat and bow deeply to the King, who greets 
you in return. You then thank the King, in Italian, for receiving you under such pleasantly 
informal conditions. The King replies in Latin, and the conversation continues in that language.  
While you spoke to the King, he walked you through the garden to an octagonal pavilion situated 
near the castle itself. On a stone table in the pavilion sweetmeats were laid out: candied raisins, 
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and sugarplums, made of dates, almonds, spices, honey and sugar. The King offered you to try 
some. 
In order to eat the sweetmeat, hold the phone in your dominant hand and bring it up to your 
mouth several times. 
You gladly accept the King's offer and taste the variety of delicious sweetmeat, probably among 
the best you ever tasted. Turns out your favorite among the sweetmeats are the sugarplums, made 
with almonds, spices, and honey. 
Then you went through a connecting passageway to the castle. As you walked, the conversation 
turned to the forthcoming wedding. The King was talking about preparations for the wedding, 
which involved working on the decoration of buildings in large sections of the capital. It seemed 
to you that the King wanted to invest all he could in giving such a splendid wedding for Crown 
Prince Christian that it would stun all of the royal houses throughout Europe. King Christian IV 
was himself 57 years old, but still full of strength and vitality. Now the succession had to be 
secured, and this forthcoming marriage should above all provide a grandchild. A successor to the 
throne! 
When the King raised his hat in greeting, the celebration and entertainment could begin. From 
openings in the walls there emerged music of the most elegant quality, played by the King‟s 
Musicians in the area under the room itself. Your attendants were visibly impressed, and you 
complimented the King on his ingenuity when you realized that it was the King himself who had 
invented the clever system of sound-holes and pipes which led the music up into the room. 
After enjoying the music and some mingling with the guests, the King showed you the rest of the 
castle. You made a stop on one of the bastions from which opened a beautiful view of the 
garden. King Christian told you about the preparations for the wedding that he is occupied with 
in the castle, as well as in the entire city. You have seen royal weddings, but never before have 
you seen such a rich and exquisite preparation for a wedding. After the tour of the castle the 
King invited you to dinner. A lavish table had been prepared and noblemen stood ready to wait 
on the King and his guest. 
After the dinner, King said he will be meeting with Duke Frederick, his second eldest son, for a 
weapon practice and then a leisurely duck hunt in the garden next to the castle. He invited you to 
join them. He also indicated that you were free to join them, but then leave at any time if you 
chose to. 
 
Duck Hunt: 
  
 
146 
 
To participate in the Duck Hunt, you must switch to the "Live View" Mode. To do this go to the 
Menu -> Actions -> Live View.  
Now you can point the phone, using the camera, at the ducks to hunt for them! When you have 
aimed at the ducks, click the shoot button. 
The ducks won't be there the whole time, so shoot fast! When the ducks fly away, or you have 
hunted them all, return back towards the castle towards the "END" point. 
Duel: 
To participate in a duel, go up to the opponent, and when you see a green bar appear next to him, 
hold the phone in your dominant hand and start slashing your opponent. Keep slashing until your 
opponent is beat, or withdraw by going back towards the castle to the END point. 
Each new opponent has a higher endurance than the previous, so you've got to slash them fast 
and more than just once. 
Good job, you are fast enough to beat the squire! How about you try to measure strength with the 
knight? 
Great job! You showed your great strength, incredible speed, and agility. There is only one other 
opponent left for you - the King himself! 
WOW! This is unbelievable! You must have had intensive weapon training since childhood! The 
King really appreciates your weapon mastery and invites to visit him more often for delicious 
Danish dinners and weapon practice. 
The End: 
After the food, not least the wine, and a fun informal visit to the castle, it was time to say 
farewell to the King. You bowed deeply to King Christian IV, who then accompanied you to the 
door, where you shook hands with him several times over. This made a deep impression on all of 
the guests. As you crossed the courtyard on the way to your carriage the King again gave the 
signal to his musicians to play, and in the arch of the gatehouse you could again enjoy the 
subterranean music that rose from concealed pipes.  
  
 
147 
 
Appendix H: Nyhavn Walking Tour Survey 
 
Walking Tour Feedback Form 
Information for the User 
Hello, we are a group of American students from Worcester Polytechnic Institute in 
Massachusetts. We have been working with Euman to create a game that enhances the museum 
experience. We hope to create a walking tour in the Nyhavn area that will be fun, interactive, and 
educational. To better understand what techniques work well, we are asking for visitors to use 
the game and then fill out a short survey afterwards.  
 Your participation in this survey is completely voluntary and you may withdraw at any 
time.  Please remember that your answers will remain anonymous.  No names or identifying 
information will appear on the questionnaires or in any of the project reports or publications. The 
most personal information we will be asking for is your age and gender.   
 This is a collaborative project between Euman and WPI, and your participation is greatly 
appreciated.  If interested, a copy of our results can be provided at the conclusion of the study. 
Survey 
User Information: 
Please fill out the following information: 
 
Age:    ___       _______ 
 
Gender (Circle one):        M  F 
Game Information: 
Please rate the following questions by circling a number, where 5 is the best, and 1 is the worst: 
 
How interesting was it? 1                           2                      3                           4                           5 
How engaging was it? 1                           2                      3                           4                           5 
How educational was it? 1                           2                      3                           4                          5 
 
Please answer the following questions by circling your response (SD = Strongly Disagree, D = 
Disagree, N = Neutral, A = Agree, SA = Strongly Agree): 
 
The tour engaged you and facilitated your learning.  SD D N A SA 
Your walking tour experience was interesting.  SD D N A SA 
You would use this kind of tour again.   SD D N A SA 
You would like to see this kind of tour more often.  SD D N A SA 
 
*** Please feel free to use the backside of this survey to answer the following questions! 
Thank you! 
1. What did you like or dislike about the walking tour? 
2. How can we make this tour better? 
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Appendix I: Rosenborg Castle Game Template Survey 
Rosenborg game Feedback Form 
Information for the User 
Hello, we are a group of American students from Worcester Polytechnic Institute in 
Massachusetts. We have been working with Euman to create a game that enhances the museum 
experience. We hope to create an environment in the Rosenborg Castle that will be fun, 
interactive, and educational. To better understand what techniques work well, we are asking for 
museum visitors to use the game and then fill out a short survey afterwards.  
 Your participation in this survey is completely voluntary and you may withdraw at any 
time.  Please remember that your answers will remain anonymous.  No names or identifying 
information will appear on the questionnaires or in any of the project reports or publications. The 
most personal information we will be asking for is your age and gender.   
 This is a collaborative project between Euman and WPI, and your participation is greatly 
appreciated.  If interested, a copy of our results can be provided at the conclusion of the study. 
Survey 
User Information: 
Please fill out the following information: 
 
Age:    ___       _______ 
 
Gender (Circle one):        M  F 
Game Information: 
Please rate the following questions by circling a number, where 5 is the best, and 1 is the worst: 
 
How Fun was it? 1                           2                           3                           4                           
5 
How engaging was it? 1                           2                           3                           4                           
5 
How educational was 
it? 
1                           2                           3                           4                           
5 
 
Please answer the following questions by circling your response (SA = Strongly Agree, A = 
Agree, N = Neutral, D = Disagree, SD = Strongly Disagree): 
 
The game engaged you and facilitated your learning.    SD  D N A SA 
Your museum experience was fun and educational.   SD  D N A SA 
You would play this kind of game again.    SD  D N A SA 
You would like to see this game used in other museums.  SD  D N A SA 
*** Please feel free to use the backside of this survey to answer the following questions! 
Thank you! 
3. What did you like or dislike about the game? 
4. How can we make this game better? 
